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Facts About the Panama 
Canal 
R. H. Whitehead, M.E. 


Formerly Superintendent of 
the Pacific Locks 


es REFUL study of 
traffic through the 
Canal, involving the passage 
of approximately 2,000 com- 
that 
the maximum capacity of 
the Canal locks, 
tively estimated, is 


mercial vessels, shows 
conserva- 
sixty 
average size steamships a 
day; the expected capacity 
was about forty-eight ships. 
Frequently, however, one of 
the twin flights at 
of locks 


traffic for the overhauling of 


each set 
must be closed to 
the submerged equipment, 
large valves 
deteriorating 
forces are constantly at work 


especially the 
and gates, as 


and protective measures must 
be taken to preserve the life 
At such 
times the Canal will have a 


of these parts. 
maximum capacity of about 
forty ships a day. 

The Commander of the 
United States Naval Acad- 
emy practice squadron, con- 
sisting of the battleships 
Missouri, Ohio and Wiscon- 
sin, which passed through the 
Canal on July 15th and 16th, 
1915, forwarded areport tothe 
Navy Department reading in 
part as follows: “Withrespect 
to locking the Missouri and 
Ohio through Pedro Miguel 
and Miraflores Locks simul- 
taneously in parallel, with the 
Wisconsin directly in the 
rear; the centering and con- 
trol of the vessels by towing 
locomotives was so nearly 
perfect that a division of four 
ships, the size ef these or 
somewhat larger, could be 
handled at the same time, 
two in each of the duplicate 
chambers. In the case of 
dreadnoughts the length of 
the ships would prevent the 
handling of more than one in 
each chamber, or two at a 
time. However, the entire 
present, main battleship fleet, 
made up of four divisions of 
five ships each and a flag 
ship, a total of twenty-one, 
could be passed through the 
Canal in a single day.” At 
the Gatun Locks, which have 
the total three lifts combined 
in a single flight, it is possible 
to handle eight average size 


vessels such as the above 
simultaneously, four being 
raised in the upper twin 


chambers four in the 
lower, and the other opera- 
tions through the entire flight 
taking place with a corre- 
sponding sequence. 


and 


To lock a ship the size of the ‘‘Kroonland” or larger 
requires 8,000,000 cubic feet of water (4,000,000 for locks 
To lock the larger size of 
ocean freighters requires in general 5,500,000 cubic feet, 


at each end of the Canzl). 
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General view of Pedro Miguel Locks, with S. S. Cristobal being raised, and other vessels waiting 


























Battleship Wisconsin entering Gatun Locks 











Battleships Missouri and Ohio in lower locks at Miraflores; Missouri leaving chamber 


as the intermediate lock sections can be used; and to 
lock the average size vessel in tandem requires 4,000,000 
cubic feet, per vessel. Assuming that the average run of 
ships consists of one of the first class, two of the second, 
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and seven of the third, the 
average amount required per 
vessel is 4,760,000 eubic feet, 
corresponding to a ateady 
requirement of 54.4 sec. feet. 
per vessel per day. Water 
must be stored during the 
wet season for dry season 
requirements, Ait 
this is done only by raising 
the lew elevation of Gatun 
Lake at 82 te its high ele- 
vation of 87, storing between 
these levels 22,800,000,000 
cubic feet of water, which, if 
ali available for lockages, 
would care for the passage of 
4,850 ships. The allowance 
for power- consumption is 
1,000 sec. ft., for leakage 
and miscellaneous losses 100 


present 


sec. ft., for wet season evapo- 
ration estimated losses are 
630 sec. ft. and for dry season 
924 sec. ft. making the total 
wet season losses 1,730 sec. ft 
and dry season 2,024 sec. ft 
During the period January 
Ist, 1912 to May 3ist, 1912 
the dischurge for these five 
months of the 
Gatun 


rivers into 
Lake wae the lowest 
on record for 25 years, being 
This was 
less than one-half the average 
dry season discharge for the 
periods of record—-of 2,900 
sec. ft. 


only 1,174 sec. tt. 


This discharge is not 
sufficient to care for the losses 
and leaves a deficiency of 
850 sec. ft., or cuts down the 
number of lockages from 
available storage capacity by 
about sixteen vessels per day 
The stored water in Gatun 
Lake would therefore 
for only sixteen vessela per 
day during the 150 days ol 


care 


the five months’ pericd with- 


out making allowances foi 


saving of water in cross- 
filling. 

When the Canal traffic 
approaches about twenty 


ships a day to be safe as far 
as water supply is concerned 
for additional traffic it will be 
necessary te store more water 
during the wet season, An 
ideal location for a dam exists 
at Alhajeula where a dam 
could be built that would 
provide an additional capec- 
ity of abeut 12,000,000,000 
cubic feet (Gen. Abbott esti- 


mates 15,000,000,000, but 
others are more conserva- 
tive). This water would pro- 


vide sufficient water for lock- 
age of at least 2,100 ad- 
ditional vessels or for the 
period mentioned increase 
the number of vessels from 
sixteen to thirty vessels per 
day. Allowing for cross-fill- 
ing would increase this to 
about thirty-three vessels per 


day. This as mentioned pre- 


viously is based on the minimum dry season flow for five 
consecutive months in five years and at the end of the 
five months the channel depth would be 42 feet. 


This 


(Continued on page 161) 
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The object of this journal is to record accurately and 
lucidiy the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elesewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, eapecially when such 
articles are accompanied by photographs. 





Congress and the National Defense 


T must be admitted that when Congress, answering 
H the unmistakable call of the country, once began to 

build up our national defense, it worked on a scale, 
so far as authorizations and appropriations are con- 
cerned, which has never been equalled in this or any 
other country. The greater part of this energy, of 
course, is being expended in merely making good the 
shameful neglect of the past ten or twelve years. If 
Congress had beeu guided more by patriotism and less 
by polities, our Navy, our Army and our coast defenses 
would have been built up year by year, proportionately 
to the increase of the country in wealth, population and 
international responsibilities, and there would have been 
no call for such vast outlays of money as are now being 
made. It ia well for us, here, to remind ourselves that, 
between the voting of money and the completion of 
ships and fortifications and the raising and equipping of 
armies, there is all the difference—the wide and fateful 
gulf—between preparedness and unpreparedness. It is 
not sufficient for Congress to vote the appropriations; 
it should lend every possible legislative impulse and in- 
ducement to the swift completion of the emergency 
program for national defense which has now been laid 
down. 

The defense appropriations for the present year total 
about $800,000,000. The sum is made up of $351,000,000 
for the Navy; $360,000,000 for the Army, and over 
$51,000,006 for coast defenses, the last named sum 
having recently been passed by the House. Numerous 
deficiency measures, resulting from the Border mobiliza- 
tion and the rising cost of war materials, will bring up 
the total to the above mentioned sum of over three- 
quarters of a million dollars. The uhiversal military 
training bill, at the present writing, is before a Senate 
sub-committee and we note that during his recall for 
cross-examination, Gen. Wood spoke of the National 
Guard as a vicious and indefensible system and advo- 
cated, in unmistakable terms, a complete reorganization 
of the Army under exclusive Federal control, without a 
shadow of State interference. The General, in common 
with every ranking officer of the army, is in favor of 
universal military service, and there is every evidence 
that the opinion of our Army is backed up by the vast 
majority of the thinking people of the country. 

Last year the Navy Bill carried $313,000,000; this 
year the amount is $351,433,245. The bill provides for 
the construction of three great battleships, of 42,000 tons, 
which is about thirty per cent greater than that of our 
largest dreadnought, the “Pennsylvania.’’ The ships 
will carry the truly enormous battery of twelve 16-inch 
50-caliber guns, each of 120,000 foot-tons energy. The 
total cost of each ship is estimated at $28,178,592. The 
bill also calls for one battle-cruiser of 35-knot speed, 
mounting ten 50-caliber, 14-inch guns, to cost 
$26,694,496; three 35-knot scout-cruisers, each to cost 
$6,746,145: fifteen destroyers; one destroyer tender; 
one submarine tender and eighteen 800-ton type sub- 
marines. 

With the exception of the submarines, the Housé Naval 
Committee followed the three-year program as recom- 
mended by the Department, and it will be a matter of 
congratulation among the line officers of our Navy that 
no more of the emall and inefficient cost-defense sub- 
marines, of about 500 tons displacement, are called for. 
These coast-defense submarines are not sea-keeping, 
cannot cruise with the fleet, have insufficient accommoda- 
tion for the crew, both as to berthing space and the 
capacity to carry supplies, and altogether represent a 
poor investment of the Nation’s money. The 800-ton 
submarines have been recommended largely on the 
strength o: the vidence of our submarine officers, 
and of the naval constructor who was detailed to cruise 
with the fleet and observe our small coast-defense sub- 
marines in all kinds of weather. Eight hundred tons is 


about the size of the German submarines which have 


SCIENTIFIC AMERICAN 


done such excellent long-distance work for the German 
Navy. 

In order to facilitate the securing of bids for the four 
battle-cruisers authorized last year, the Committee raised 
the limit of cost for the hull and machinery alone, from 
$16,900,000 to $19,000,000 each. The Department 
believes that all four vessels can be placed with private 
bidders at that figure. At the same time, the Committee 
recommends the expenditure of an additional $12,000,000 
for the laying down of shipbuilding ways and the building 
of shops, to enable the Government yards to undertake 
part of the naval construction each year. This sum 
is to be available only in case the Department is unable 
to make satisfactory contracts for any vessels in the 
present program or left over from last year. For the 
three scout-cruisers, not yet contracted for, the Com- 
mittee raised the limit of cost for hull and machinery 
from $5,000,000 to $6,000,000 per ship. 

One of the most urgent needs of the Navy to-day is 
drydocks of sufficient capacity to take the great ships of 
the three-year program. To encourage the completion 
of the 1,000-foot State drydock at Boston, the Navy 
proposes that the Secretary of the Navy be authorized 
to guarantee $300,000 worth of Government work to the 
construction of the dock. This agreement would be 
similar to that made with the Union Iron Works of 
San Francisco some time ago to encourage the construc- 
tion of a large drydock on San Francsico Bay. 

A commendable provision of the bill of the House 
Naval Committee is a provision which raises the number 
of appointments annually at Annapolis to be made from 
the enlisted personnel of the Navy from 25 to 100. 


American Export Enterprise 


HE fourth National Foreign Trade Convention 

I recently held at Pittsburgh, was a most en- 

thusiastic and inspiring gathering, representing 
American manufacturers and business men in all 
quarters of the country. It was by far the largest 
assemblage of the sort ever held in America and it 
augurs well for the extension of our trade to all quarters 
of the globe. 

The handicaps that have hampered the American 
manufacturer hitherto, have been, first, competition 
with highly organized groups or trusts of foreign manu- 
facturers; second, the lack of proper American banking 
facilities; and third, an inadequate American merchant 
marine to carry our goods directly to the lands where 
they were to be sold. Since the war has removed much 
of our competition and left us with a free hand to ex- 
tend our export trade, we have been aroused to the 
necessity of developing the proper financial facilities 
abroad and we are educating foreign customers to trans- 
late the value of their moneys directly into United States 
monetary standards, instead of converting pesos first 
inte pounds sterling and then pounds sterling into 
American dollars. The financial outlook therefore is 
very bright, but we are still faced with the other two 
handicaps. 

The Webb Bill, to which we have made reference 
before in these columns, aims to remove the restrictions 
ef the Sherman law from the exporter, so as to enable 
American manufacturers to combine and cope more 
successfully with the team work of foreign manufacturers. 
It seems probable that this bill, which has already passed 
the House, and which has the support of the Administra- 
tion, will also be passed by the Senate during its present 
session. Otherwise, American manufacturers will be 
obliged to wait until another term of Congress, and it is 
clearly evident that at this critical time in the world’s 
history, delays may result in serious consequences. 

As for the third handicap, that of furnishing American 
ships to carry American products, while it does not 
seriously affect our trade in the present unusual con- 
ditions of shipping, we are sure to find ourselves in a 
critical situation at the close of the war, unless some 
radical changes are made in our maritime regulations. 

We have an opportunity now such as never will be 
presented to us again. In all parts of the world American 
goods are being bought because of the lack of other 
products. No matter how prejudiced a customer may 
have been against American manufactures, he has been 
obliged to buy them and has found them far better 
than he had expected. In many cases, he has found 
them superior to the products of our foreign com- 
petitors. 

Perhaps the most ‘encouraging paper presented at the 
convention was the one which gave some examples of 
American export enterprise. It showed that without 
the aid of war conditions and despite all handicaps, the 
export of our manufactures nearly doubled between 
1905 and 1913, when our total for the year was close to 
$800,000,000. Our manufactured products have not 
only been carried into South America and Africa, but 
into European lands, where they have sold in direct 
competitiom with European products. We have been 
wont to criticize the American manufacturer as a novice 
at export trade, but we find that American advertising 
and selling methods have enabled us to compete success- 
fully in the very centcrs of European industry. We are 
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constantly being told that the American manufacturer _ 


does not know how to pack his goods, that they reach 
their destination in seriously damaged condition because 
the shipper did not realize the handling they would 
receive abroad. We are also told that the American 
manufacturer does not try to adapt himself to the re. 
quirements of foreign peoples, but attempts to force 
upon them American goods which are entirely inap- 
propriate and unfitted for foreign use. It was brought 
out at the convention that while this may be true in a 
certain measure, it is also true of European goods in 
fully as great a measure. There are plenty of instances 
of improperly packed goods sent out from’ England and 
Germany. As a whole, American goods are properly 
packed and the majority of exporters have made a study 
of the conditions prevailing in the country in which they 
are trying to introduce their goods. 

It is very significant that our own criticism of American 
packing has been utilized by foreign competitors to 
disparage American merchandise and increase the 
prestige of European goods. It is time we ceased 
criticism based on broad generalities. With the un- 
paralleled opportunities that lie before us to-day, there 
is no reason why we should not become the leaders in 
foreign trade, provided our manufacturers are given the 
same free hand that is enjoyed by their competitors. 

One thing we must not forget. This war has also 
been of great service to European industries in teaching 
them the use of machinery on a vast scale, in showing 
them the advantages of organization, and also in in- 
troducing industrial efficiency into their factories. They 
have been awakened as never before to the advantages 
of scientific research in connection with their industries. 
If America is to hold the position that she should after 
the war, we must bend every effort to develop our in- 
dustries to the highest efficiency and to use our facilities 
for industrial research to the maximum. 


German Submarines and Our Harbors 


OW that Germany has thrown overboard the 

pledges which she gave to the United States 

after the sinking of the “Suffolk,’’ and has cast 
all considerations of humanity to the winds, the United 
States has been brought as close to the possibility of 
war with Germany as the eyelid is to the eyeball. It 
seems to be generally assumed that if, as the outcome 
of Germany’s submarine policy, there should be war 
between the two countries, it would be ushered in by 
some formal declaration of war. On our side, it might 
be; but we are fully convinced that the only declaration 
of war which Germany would ever make would take the 
form of the sudden appearance of her submarines in our 


harbors and a savage attack upon our naval and mer- 


chant ships. In other words, we should see a repetition 
on a larger and more frightful scale, of the torpedo 
attack on Port Arthur with which Japan commenced 
hostilities against Russia. The ships lost by Russia by 
that surprise attack, so weakened her that Japan at 
once obtained the command of the sea. 

This is the third time that the Sctrentiric AMERICAN 
has warned our authorities that they should forestall any 
such attack, by netting the entrances to our harbors, 
naval dock yards and naval stations. It is pretty safe 
to hazard a guess that, not only has no provision been 
made for netting our entrances, but that there is not in 
the country to-day a square yard of netting of the char- 
acter which is being used so successfully in European 
waters. Why is it that the vast British fleet has been 
maintained intact at its naval bases during the in- 
tervals when it was not maneuvering, or cruising in 
the North Sea in search of the enemy. Unquestionably 
the German Admiralty, through its Zeppelin scouts, 
has known in what bays, or harbors, the vast British 
fleet had its moorings. It is equally certain that the 
German submarines have prowled around the entrance 
to these stations as eager to get at that mighty fleet 
which was throttling the life out of the Fatherland, as 


a pack of famished wolves hunting for their prey. So, 


also, they have known that just beyond the Straits of 
Dover, the millions of the British Army, with all their vast 
equipment, were being !carried in safety to the con- 
tinental battlefields. Why have the German submarine 
commanders been so balked of their prey? Certainly 
not for lack of initiative and daring; for in these they 
have shown themselves to excel. 

The answer is to be found chiefly in the vast system of 
heavy chain nets which guard the home stations of the 
fleet and render safe the vast system of ferriage across 
the English Channel. Nevertheless, after two and a 
half years of war, in which these facts have been per- 
fectly well known to us, we find ourselves with our 
harbors, naval stations, dock yards, roadsteads and even 
the entrance to the Panama Canal itself, unnetted and 
offering an unobstructed fairway for enemy submarines. 

Is the entrance to Guantanamo Bay netted? We 
sincerely hope so; for if it is not, and the reports of 
German submarines being on this side of the Atlantic 
are correct, we might conceivably learn some morning 
that half of our dreadnought fleet is at the bottom of 
Guantanamo Bay. 
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Naval and Military Notes 


Overproduction of Munitions in Great Britain.— 
The maximum point in gun and shell production has 
been reached in Great Britain, and there will be a gradual 
return of plants and labor to domestic production and 
export. The Ministry of Munitions states that there 
are now 4,623 plants controlled by the government, in 
addition to the regular government factories, and that in 
these factories are engaged no less than 2,225,000 em- 
ployees. That a great proportion of labor is so em- 
ployed is shown by the fact that about one-half of the 
entire membership, 5,000,000, of the trade unions is 
engaged in munitions making. 


Growth of Munitions Output.—The increase of 
munitions output between June, 1915, and December, 
1916, as given by the British Ministry of Munitions, is as 
follows: For every heavy howitzer produced then, 323 are 
produced now; for every field howitzer produced then, 
there are 46 produced now; and for every gun of medium 
size produced then there are 66 now. The output of 
60-pounders and 6-inch guns went up eighteenfold and 
has now dropped back to twelvefold, as the supply is 
too great. In a single day as many shells for heavy guns 
are made as were turned out during the whole first 
year of the war, and in a week, the factories turn out as 
many shells for field howitzers and 3-inch field-guns as 
were turned out in the first year of the war. 


Incendiary Bullets for Aircraft.—We are reliably 
informed that the British aircraft for the defense of 
England against aeroplane raids are now armed with an 
incendiary bullet which has proved to be very efficient, 
and that it was the use of these bullets which set on fire 
the Zeppelin which was brought down in flames a few 
months ago on the outskirts of London. The bullet 
carries a charge of highly inflammable and smoke- 
producing material, ignited on discharge, which as it is 
passing through the envelope and ballonets of a Zeppelin 
ignites the contained gas. As the attacks are made by 
night, the course of the flaming projectile is clearly 
visible to the aeroplane gunner, who is thus able to bring 
his stream of bullets on to the Zeppelin without difficulty. 


A Reserve Supply of Sodium Nitrate.—The sore 
straits to which Germany has been put in the matter of 
high explosives by the blockade, which has cut her off 
entirely from the great source of supply in Chile, is an 
object lesson of which note has been taken by this 
country. Evidence of this is seen in the proposal to 
utilize water power in hydroelectric plants for the ex- 
traction of nitrogen from the atmosphere. The Chief 
of Ordnance also, in his annual report for 1916, stated 
that in his last report he drew attention to the im- 
portant part played by nitric acid in the manufacture of 
smokeless powder and high explosives, and to the fact 
that nitrogen in nitric acid is obtained from sodium 
nitrate. Congress has met this situation by appro- 
priating a considerable sum for increasing the reserve 
supply of sodium nitrate. 


Shipbuilder versus Submarine.—One-half of the 
total tonnage of the British merchant marine has been 
withdrawn for war purposes and the losses of the other 
half, by mine, torpedo and submarine, have increased to 
a point at which it becomes necessary for Great Britain 
to meke good the loss by building new ships, as ex- 
peditiously and in such numbers as may be necessary. 
Numerous orders have already been placed for a new 
standardized type of ship of about nine thousand tons 
dead weight. These cargo boats will be single deck, of 
simple and inexpensive specification, and both hull 
and engines are standardized. Orders for twenty have 
been given on the Clyde and about fifty in all have been 
contracted for. As completed the vessels will be taken 
over by the Admiralty and used for grain and food 
carrying. The naval program is about completed and 
British shipyards can now turn their vast capacities to 
account in combating the submarine menace by con- 
struction of merchant ships, which it is admitted they 
are perfectly well able to do. 


The Shipbuilders and the Navy Program.— 
Recently, before the House Naval Committee, the ship- 
builders stated that the principal reason for the lengthy 
period required for the construction of battle-cruisérs 
was the shortage of labor, and they have made it known 
that although they could keep their yards fully employed 
on private contracts and that although private work was 
far more profitable, they were willing to reserve a portion 
of their plant for government work, if satisfactory 
arrangements could be reached, because they were 
desirous of helping out the government in the present 
emergency. The Cramp Company would devote one- 
third of its plant to a battle-cruiser on the basis of 16 
per cent on direct and indirect costs; the Fore River 
Company is willing to take two ships and will be 
satisfied to leave the question of profit to be determined 
by the Federal Trade Commission; while Newport News 
stated that if the Navy Department had shown a friendly 
attitude, they would have installed ways for the cruisers. 
We are informed on good authority that the Department is 
hopeful of letting contracts for these ships at an early date. 
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Astronomy 


Tables for Rising and Setting of Sun and Moon. 
—The forthcoming 1919 volume of the American 
Ephemeris and Nautical Almanac will supply a long- 
felt want on the part of the public as well as astronomers 
by including tables for computing-the times of rising 
and setting of the sun and the moon. These data for 
1917 and 1918 have likewise been published by the Naval 
Observatory in a recent separate pamphlet. 


Increased Interest in Variable Stars.—In the 
Screntiric AMERICAN of November 4th Mr. W. T. Olcott, 
corresponding secretary of the American Association of 
Variable Star Observers, published a short note, inviting 
owners of telescopes of 3 inches aperture or more to co- 
operate in the work of the Association. Under date 
of December 10th he reported that he had received 
fifty-three replies to this appeal. This remarkable 
result indicates a steady increase in the number of 
observers and a growing interest not only in variable 
stars, but in astronomical work in general. 


Astronomical Meetings at Observatories.—The 
recent meeting of the American Astronomical Society 
at the newly constructed Sproul Observatory of 
Swarthmore College calls attention to the fact that it 
has been the policy of this society for some years to hold 
its annual meetings at some one of the active observa- 
tories of the country. This plan gives the members an 
opportunity of becoming acquainted with a larger 
number of rvatories and of studying their equip- 
ment. At Swarthmore the members made use each 
evening of the new 24-inch refractor in observing celestial 
objects. The meeting next summer will be held at the 
Dudley Observatory, in Albany. 


Meteors from the Pons- Winnecke Comet.—On the 
evening of June 28, 1916, Mr. W. F. Denning observed 
at Bristol, England, a shower of meteors coming from a 
somewhat indefinite radiant in the region between 
Boétes and Draco, and not belonging to any of the 
known periodic showers. Between 10.30 and midnight 
the number of meteors which could be counted by a 
single observer was about 40 an hour, which is quite 
equivalent to the number appearing during a pretty good 
return of the Perseids. Mr. Denning, who is the fore- 
most living authority on meteors, statés that he had 
never before observed a new’shower yielding as many as 
20 meteors an hour. He suggests that the shower 
probably had a cometary derivation, and states that the 
orbit of the Pons-Winnecke comet satisfies the con- 
ditions. The earth now approaches much nearer to the 
orbit of this comet than it formerly did, perturbations 
by Jupiter having introduced considerable changes in 
the latter. 

Observations of Mira Ceti.— Observations of the 
maxima and minima of the famous variable Mira Ceti 
have been especially thorough since 1904. Of course 
the conjunctions of the star with the sun make it im- 
possible to maintain a complete series of observations, 
but since 1904 the only phases missed were the mini- 
mum of 1910 and the maximum of 1912. An observer 
in New Zealand, Mr. Westland, has been able to observe 
the star throughout the year except for a period of one 
month in April-May. A tabulation of all the phases 
from 1893 to the end of 1915 is published by Felix de 
Roy in the ‘‘Memoirs of the Society of Italian Spectro- 
scopists."" A maximum of much less than usual bril- 
liancy following a minimum of greater brilliancy than 
usual, occurred in January, 1915, while the second max- 
imum in 1915 was about normal. M. de Roy finds that 
the “perturbation” in the ordinary succession of 
phases previously pointed out by Bemporad, was par- 
alleled by similar disturbances culminating in the max- 
ima of 1895, 1896 (second max.), 1906 (first max.), and 
1907. Possibly there was a similar perturbation in 
1899. No periodicity can be found in the recurrence of 
this phenomenon. 


A Helical Meteor Trail.—Mr. W. H. Steavenson 
has communicated to the British Astronomical Associa- 
tion an account of a curious meteor trail observed by 
him last July. Within 5 seconds after the passage of a 
brilliant meteor he was able to sweep along the length 
of its persistent trail with the finder of his telescope, 
having a power of 25. He found the trail to consist 
of a perfectly regular series of undulations, the length of 
each from crest to crest being about 1 degree, and the 
amplitude about 15 min. of are. Moreover, the form of 
the trail was obviously not a series of simple waves in 
two dimensions, but actually a helix, for the apparent 
waves were much brighter at their crests and hollows 
than at the nodal portions. In his 15-inch reflector, 
with a power of 55, each crest of the trail, except for its 
curvature and the absence of any nucleus, looked much 
like the great nebula in Andromeda. The trail was 
observed for 3 minutes, and during the whole of that 
time showed no perceptible drift or change of shape; 
hence its remarkable form was presumably not due to 
deformation by air currents. Mr. Steavenson raises the 
question whether the meteor itself could have had a 
helical motion, and how such motion could be explained. 
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Blectricity 


Departures in Fan Design.—At least two novelties 
are to be included in the electric fan offerings of the 1917 
season. One of these is in the form of an 8-inch sero- 
plane propeller which takes the part of the usuai four- 
bladed metal fan, and for which a number of advantages 
are claimed. The other fan, while of the four-bladed 
variety, has no two blades exactly alike and they are 
not of exact peripheral diameter. The claim is made 
that since the blades travel in different planes, the hum 
so often evident and objectionable in motor fans is elim- 
inated. 


The Condenser Discharge has lately been applied to 
the testing of muscles. Briefly, the method makes use 
of a condenser of known capacity, which is charged from 
the main or from a battery to a constant voltage and is 
then discharged through a muscle. For muscle testing 
this method bids fair to supplant ether methods, since 
an exact numerical equation instead of vague terms, 
is possible. Thusit is possible to determine readily and 
rapidly the improvement of a patient. The new pro- 
cedure, however, is still subject to experiment and 
numerous practical applications before it can take its 
place in therapeutics, 


Use of Aluminum in Germany.—-It is learncd from 
The Electrician that one result of the war in Germany 
has been the greatly extended use of aluminum for many 
purposes. Its usé is one of the outstanding features of 
captured German motor construction, being used for 
crank cases, gear boxes and even cylinder heads, jackets 
and shafts. The Germans are said to be able to produce 
aluminum very cheaply, largely owing to the mining of 
coal in occupied French {territory by forced labor. The 
cheap production of electricity has alsc stimulated the 
development of electric motor vehicles, which are now 
being run with nickel-iron batteries, owing to the 
shortage of lead. 


The Development of Electric Steel Furnaces.— 
The Journal du Four Electrique et de U' Electrolyse gives 
some new facts which illustrate the great impetus given 
to the construction of electric stee! furnaces. Since the 
outbreak of war over a hundred installations are known 
to have been put in, and the total number in the worid 
now approaches 300, which is about twice the number 
existing in 1913. The United States is credited with 
constructing 50 last year and Great Britain, with 30 since 
the war began. Germany is said to have produced 
130,000 metric tons of electric steel in 1915 as compared 
with 90,000 in 1914, and Italy is also making large eddi- 
tions. At a recent meeting of the Sheffield Society of 
Engineers and Metallurgists, it is interesting te note 
in this connection, the president remarked that the 
electric furnace had come to stay, but they must have, 
by some means, cheaper electric current. 


Tungsten as a Battery Element.—-The eleciro- 
lytic behavior of tungsten was treated at length recently 
in a paper read at a meeting of the American Eiectro- 
chemical Society. The author of the paper, Walter E. 
Koerner, carried out extensive experiments and research 
work under the direction of Dr. C. G. Fink in the research 
laboratory of the Editon Lamp Works at Harrison, N. J. 
Perhaps the most interesting feature of the paper was 
that regarding the use of tungsten in cells, and in this 
connection the author states that for the construction of 
a voltaic cell with tungsten as the negative electrode it 
is desirable to use an electrolyte in which both the tung- 
sten and the anodic reaction products are most soluble. 
With a sodium hydroxide solution as electrolyte, mer- 
cury or silver may be used as positive electrode against 
tungsten as négative electrode. The emf. of such a 
combination using mercury is 0.49 volt, with silver 0.69 
volt. Preliminary experiments with tungsten both as 
fused slugs and as metal powder were promising, es- 
pecially those with the latter. Another series of experi- 
ments was made and is still being continued on the use of 
tungsten in standard cells. 


Electrical Treatment of the Wounded.— In a recent 
number of the Lancet Dr. W. J. Turrell describes various 
applications of electrotherapy at the Radcliffe Infirmary, 
Oxford, England. One interesting point is the treat- 
ment of unclean wounds by ionization, produced either 
by the application of salt solutions traversed by an 
electric current, or by means of ultra-violet rays. As is 
well known, electric currents are now much used in 
treating certain varieties of rheumatism. Of consider- 
able importance is the application cf mild electric 
“shock” to stimulate the voluntary movements; the 
treatment is specially efficacious in those cases of nerve 
shock where the patient is under the delusion that he has 
lost the power of his limbs. However, the application of 
electric methods to cases of “shell shcek” catis for 
discretion. In some such cases the patient is not at all 
benefited and, indeed, exhibits “‘electrophobia.” Cuz- 
rents are also a valuable means of testing the action of 
various muscles and the powers of sensation, and in 
producing movements which break down internal ad- 
hesions or the binding of scar-tissue. The static machine 
is considered specially useful in this connection. 
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Aboard the Merchant Submarine ‘‘Deutschland’’ 


A Description of the German Blockade Runner Based on a Visitor’s Notes 


. ign policy of secrecy which the owners of the mer- 
chant-submarine “‘ Deutschland”’ have followed was 
broken recently in the case of the marine artist, Mr. 
Henry Reuterdahl, when he was permitted to make 
sketches of the interior, which were worked up by the 
artist in the very interesting drawing which is shown on 
the cover of the present issue. The following article 
is based upon notes taken by Mr. Reuterdahl during his 
several hours’ stay aboard the vessel. 

The “ Deutschland”’ is 230 feet in length and is built 
on the usual system of a circular hull proper, with what 
might be called an enlarged false hull outside of this. 
The beam of the hull proper is 17 feet, the full beam of the 
ship, out to out, is about thirty feet. She is driven by 
Diesel engines, developing 1,200 horse-power, the engines 
being six-cylinder, two on each shaft. The speed on 
the surface is 14 knots, and submerged 7% knots. The 
time to submerge from surface conditions is two minutes. 
According to Capt. Koenig, the total distance run under 
the submerged condition on the last trip from Germany 
was 180 miles. It is estimated by American shipping 
men and naval architects that her cargo capacity is 
about seven hundred and fifty tons. According to 
Capt. Koenig, it is 1,000 tons. The entire crew with the 
officers consists of 29 men. There are three navigating 
officers, including the captain, and one chief engineer 
who attends to the submerging of the vessel. The 
engineers and merchanicians, who come from Krupps 
in Kiel, are all civilians. The head man from Krupps 
remained in the United States, thereby indicating that 
other German submarines are expected to arrive. 

The conning tower, according to Mr. Reuterdahl, is 
superior to the type used on our submarines, and is just 
the kind which our submarine officers want, 
but for some reason, cannot get. It carries 
no loose gear (collapsible surface material) 
which it is the job of all hands to remove, 
previous to diving. The “ Deutschland”’, 
like all the later German- submarines, is 
always ready for submergence. The re- 
moval of the repeater compass on the con- 
ning tower and the closing of the conning 
tower hatch is all that is necessary. The 
chariot-like structure with which we are 
familiar in the photographs of the boat, 
serves as the bridge and is high enough to 
protect a man completely, the bulwark 
reaching to his shoulders. It holds two 
of the watch and the 
There is also a herizontal canvas 


men, the officer 
lookout. 
screen, which can be drawn into place to 
All communications 
from this station are made orally through 
hatch to the 
helmsman in the conning tower proper. 
Except when navigating in harbor, the 
“Deutschland,” like all German 
marines, is steered from within the conning 


keep out the spray. 


the open conning tower 


sub- 
tower, where large ports give a clear all- 
round vision; and the helmsman gets his 
orders and course from the officer of duty in the conning 
tower, or on the bridge above, through the conning tower 
hatch. The German conning towers are large enough 
to hold four men. 

There is complete shut-off between the conning tower 
and the rest of the ship, when the ship is submerging. 
The conning tower is cut off by closing the hatch between 
it and the ship. The speaking tube leading from the 
conning tower to the man at the wheel has also a cut-off 
immediately behind the helmsman; hence, should the 
conning tower be shot away or punctured, two men 
would be lost, but the rest of the ship would be safe, for 
it could be steered from the second periscope. It should 
be mentioned here that a small lifeboat is secured in the 
superstructure. 

The periscopes, of which there are two, are of great 
power and remarkable clarity, and in these respects are 
superior to American periscopes. The periscope in the 
conning tower, at which, usually, the captain is stationed, 
is hoisted and lowered electrically. The periscope in the 
Operating compartment is hoisted by a chain drive 
operated by hand. 

None of our own submarines now in commission has 
housing periscopes. Mr. Reuterdahl, who had an 
Opportunity to test the “ Deutschland’s” periscopes, 
came away with a very high opinion of this feature in 
German submarine development, stating that the 
difference in the vision between the “ Deutschland’s” 
periscopes and the average periscope on our submarines 
is something which must be tested to be appreciated. It is 
natural that, in the art of optical instrument making, 
the German firms, which for generations have been 
making a specialty of their work, and have a fine supply of 
workmen to draw from and a large market tosupply, should 
he able to turn-out a product which we cannot match. 
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Our drawing on the cover, and the key, will together 
give the reader a realistic impression of the interior of a 
submarine at sea. The view shows the central operating 
compartment, with Capt. Koenig at the periscope. 
Usually this is not the captain’s station; but because 
of the small size of the conning tower, it was impossible 
to make a drawing showing the captain in that part of 
the ship; furthermore, such a drawing would not have 
shown the operation of a submarine. Usually, the 
engineer, who submerges the: vessel, is stationed at the 
periscope in the operating compartment; but at various 
times, while passing through, Capt. Koenig would take a 
look through this periscope, and this is the situation 
shown in our drawing, the point of view being forward, 
looking aft. The two men to the left operate the gear 
which actuates the forward and aft diving rudders. 
The maa at the horizontal wheel to the right is the 
helmsman, and before him is the gyroscopic compass and 
the telltale. The operating compartment holds seven 
men; it is small, comparatively, and is filled with the 
usual machinery of a submarine, and is indeed in every 
respect similar to the operating compartment of a 
German fighting submarine. 

The principal arrangements for air control, and the 
working of the various tanks is about the same as in the 
American Navy. Those American officers who visited 
the “Deutschland”’’ were impressed with the high-class 
workmanship, particularly of the engines and air com- 
pressors. There is nothing about the vessel’s construc- 
tion to indicate that it was built during the rush of war 
time; every part is as carefully finished as though no war 
existed and there was no call for special hurry. 

One of the peculiarities of the construction of the 
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‘ Deutschland” is that there is no particular ventilation 
cowl or funnel to supply the air for the Diesel engines. 
By an ingenious method the conning tower is so arranged 
that air vents open and close automatically the moment 
the ship emerges or submerges; and this means that the 
ship can proceed with the conning tower only two-thirds 
above water, making use of her Diesel engines. No time 
is lost in unshipping a cowl, or funnel, previous to sub- 
mergence. 

The deck of the “‘ Deutschland” is absolutely flush and 
when the ship is at sea it is clear of gear of any kind. At 
stated intervals along the deck there are sockets for cargo 
booms; and compressed air motors (movable) hoist the 
cargo on board. tooms also are attached to the two 
wireless masts. These are about fifty feet high, are 
built of wrought iron, and taper off telescopically to the 
top. The forward mast has a crow’s-nest, and a five- 
stranded aerial is strung between the two masts. The 
masts, when down, are stowed in pockets on the false 
deck. They are raised or lowered by means of quadrants 
at their lower ends, the quadrants being operated by 
motors. In the bow there is:a patent anchor sunk into 
the plating of the ship. On the port side at the stern 
there is a smaller anchor. According to Capt. Koenig, 
the “ Deutschland” was constructed in six months’ time. 


Colors Applied to Oil and Gas Storage Tanks 

N further considering the effect of the different types 

of rays of which light is composed, we find that the 
calorific or heat producing rays are conducted by painted 
or finished objects in widely varying degree, according 
to a paper by Henry A. Gardner, presented before the 
Annual Meeting of the Pennsylvania State Association 
of Master Painters and Decorators at Philadelphia. 
This fact, continues the paper, should be studied by the 
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contracting painter who is called upon te paint the 
enormous areas presented by metal oil tanks. Such 
tanks may contain light distillates which, upon becoming 
warm, produce highly expansible vapors: Wher black 
or dark colored paints have been used, rapid: absorption 
of heat takes place, and considerable losses by evapora- 
tion are apt to occur. White or light colored paint 
should therefore, be used for the finishing coats on oil 
storage tanks. Paints presenting a high gloss are, 
moreover, less absorptive of thermal rays than those 
presenting a duller surface. 

The following figures are of interest in that they 
represent the rise in temperature of benzine contained in 
small tanks painted in various colors (gloss finish), when 
subjected to rays of carbon are for a period of 15 minutes. 

Rise in Degrees 


Color Fahrenheit 

Tin plate...... ; nH 19 8 
Aluminum paint..... 20.5 
White paint. ... 22.5 
ht cream paint 23.0 
Light feng paint 22.7 
ht biue paint 24.3 
Light gray paint. 24.3 
ht green t. 26.6 
Red ircn oxide paint 29.7 
Dark Prussian blue paint 36.7 
Dark chrome green paint. 39.9 
Black paint. . . ‘ 54.0 


Since, in the writer's experiments, white paints faintly 
tinted have given substantially the same heat reflecting 
properties as white paints, the former should be given 
the preference, as they are more restful to the eye and 
more durable on long-time exposure. The same con- 
sideration should be observed in tie painting of gas- 
holders. 

The writer's experiments were made on a series of 
small cylindrical metal tanks, the exterior surfaces of 

which were painted in various colors. The 
tanks contained a siandard ameunt of 
benzine. Through the pressure opening 
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the above table. 
Although plain tin, on esecount of its 


Ce: 3 cetemae uoete Pare sthooth, bright surface, gave the best 
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finish, as iron coated with tin ecorrodes 
on exposure unless protected with paint. 
Aluminum paint gave very good results, 
ON but is not nearly as serviceable as a lead 
= and zine linseed oil paint. 


Tuberculosis in Live Steck 


HILE there has been much agitation 

on the subject of tubercujious animal 
products in their relation to human health, 
and effective measures of protection have 
been adopted in the shape of the pasteur- 
ization of milk, meat inspection, ete., the 
public at large probably does not realize the 
seriousness of animal tuberculosis as a source of financiai 
loss to the live stock industry Cattle and hogs are the 
most susceptible species and there is abundant evidence 
of the prevalence of the disease among them. According 
to the U. 8S. Bureau of Animal Industry, statistics of 
tuberculin testing indicate that more than i6 per cent of 
the dairy cattle in this country are affected with tuber- 
culosis, while in the federal meat inspection 2% per cent 
of the beef cattle and 9 per cent of the hegs inspected 
during the last fiscal year were found to be so affected 
The annual losses directly caused by the disease are 
estimated at $25,000,000. The bureau says that “in 
the face of growing demands and higher prices for food 
products, the nation cannot afford to ignore indefinitely so 
enormous a leakage in its meat and milk supplies.” 
The most important steps in the solutioa of this problem 
will be the avoidance of tuberculous cattle for breeding 
purposes, and the pasteurization of skim milk fed to 
hogs. Raw skim milk fed to pigs is said to be a prolific 
cause of the disease in swine. 


A Guide Book of New Yerk’s Museums 

HE American Museum of Natura! History of New 

York, has just issued a book entitled ‘Guide to the 
Nature Treasures of NewYork City.”” Thisuseful publica- 
tion sets forth the city’s resources in material relating to 
natural history, with sufficient detail to arouse interest in 
the exhibits and to enable the student of any particular 
branch to find what he is interested in. The book deals 
with the American Museum of Natural History, the 
New York Botanical Garden, the New York ZoGlogical 
Park, the New York Aquarium, the Museum of the 
Brooklyn Institute, the Children’s Museum, Brooklyn 
and the Brooklyn Botanical Garden. It is lavishly 
provided with pictures, maps, ete. 
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A Week’s Review of the War, February 1st, 1917 


URING the past few days the political features of 

the war have so far outweighed the strategical and 
tactical occurrences that a brief review of them is not 
deemed out of place here. 

The first important event was the note of the British 
Minister of Foreign Affairs, Mr. A. J. Balfour, sent as an 
amplification of the Allies’ reply to President Wilson, 
naming bases for a durable peace. This note was an 
addition to what the Allies had previously said in 
arraignment of the Central Powers, particularly of the 
Turks and of Turkey’s course in the present war. While 
expressing a desire for peace, Mr. Balfour named three 
conditions to be fulfilled before such a peace could be 
expected: first, that existing causes of international 
unrest should be removed or weakened as far as possible; 
second, that the aggressive aims of the Central Powers 
should fall into disrepute among nations and also among 
their own peoples; third, that behind international law 
and comity, some form %f international sanction should 
be devised that would halt aggressive tendencies on the 
part of the boldest nation so inclined. 

Here we see the germ of the proposal for a union of 
nations to enforce peace throughout the world. Carry- 
ing this idea further, the President of the United States 
appeared some days ago before the Senate and made a 
most notable and unusual address which has attracted 
the attention of all civilized countries and has brought 
both criticism and praise for its many suggestions and 
preposals. His principal thought has apparently been 
the organisation among nations of a league to enforce 
peace—-by some styled a dream, by others something 
that is practicable. At any rate a few extracts from his 
specch will show the at least startling nature of his state- 
mente; in one place he remarks: “No peace can last or 
ought to last which does not recognize and accept the 
principle that governments derive all their just powers 
from the consent of the governed and that no right 
anywhere exists to hand peoples about from sovereignty 
to sovereignty, as if they were property.” 

The United States purchased Louisiana Territory 
from France, Florida from Spain, and, after taking a 
large slice of Mexican territory by force, purchased 
more territory from Mexico after the war with that 
country. It also purchased Alaska, has just bought the 
Danish West Indies and by conquest and purchase, has 
acquired the Philippines and Porto Rico. Where do 
we as a nation stand in this matter? 

But what would disturb our people most in a league 
with other nations would be the “entangling alliances” 
against which Washington cautioned his fellow country- 
men; the Monroe Doctrine would apparently also be 
set aside. But under these two heads the President 
makes a strong argument—‘I am proposing that all 
nations henceforth avoid entangling alliances which 
would draw them into competition of power. . . . I 
am proposing, as it were, that the nations should adopt 
the doctrine of President Monroe as the doctrine of 
the worid.” 

Truly this wer has brought many surprises—none 
greater than some of the arguments set forth in the 
President's address. But whatever criticism may be 
made of the address and its suggestions, none can deny 
the world spirit and truly universal patriotic desires of 
President Wilson. How his views will be ultimately 
received by the peoples of the warring nations of Europe, 
when peace is under discussion at the termination of 
the present struggle remains to be seen; but it can be 
said definitely that our interests as a world power are 
such that we must certainly have a voice at least in the 
political and international questions that will come 
under discussion. Present information would indicate 
hewever, that during the continuation of this war and 
until a decision by force of arms is reached, no nation 
will consider presenting its claims or its interests to the 
judgment of other countries not directly concerned; a 
ieague to enferce peace is now only a matter for discus- 
sion and not one for too serious consideration. 

It can be safely stated, however, and with emphasis 
and belief, that no such tragedy as the present war will 
again curse the earth during the lifetime of any of the 
actors in it. It is only now and hereafter that a true 
glimpse of the horror and waste attendant upon this 
struggle can be gained. Already Germany acknowl- 
edges a loss of 2,000,000 men with 8,000,000 more that 
can be drawn upon; but, after all, what is to be gained 
by the deaths of 2,000,000 men additional when it is 
already evident that nothing permanent can be obtained 
by her from such a slaughter? It can be seen, as in the 
case of the Northern States during the Civil War, that 
the Entente Allies have the men, the treasure, and the 
means of blockade to exhaust their opponents. 

But little fighting of a serious nature has taken place 
recently in the various fronts. While in a measure the 
German lines on the eastern front have been considerably 
shortened by the advance of Mackensen’s forces to the 


By Our Military Expert 


Sereth River River and the consequent straightening 
of the former Transylvania front, the loss of men and 
expenditure of material that can not well be replaced 
must be telling day by day upon the Teutonic resources. 
This advance to the line of the Sereth in Modavia and 
Wallachia appears to have been halted as much by the 
intent to go no further as by the strong resistence now 
being offered by the Russians and the reorganized 
Rumanian forces. The fighting is reported as most 
severe, especially about the confluence of the Putna and 
Sereth Rivers and along the southern reaches of the latter 
to its point of junction with the Danube. 

On the western front a strong assault by the Germans, 
estimated to number 120,000 men, was made in Hill 
No. 304 and Dead Man’s Hill in the vicinity of Verdun 
on January 25th; except at one point where the Germans 
entered the French trenches, the assault was repulsed 
with heavy losses to the assailants. 

Farther west on the Somme there have been heavy 
artillery firing and trench raids but no sefious fighting. 
These raids have led at times to very serious results and 
and to the loss of many prisoners by the Germans; 
carried out as they have been by both the French and 
British, they have shown the individuality of the Entente 
soldiers as against the over-drilled and over-trained 
Teutons where such individuality has not been encour- 
aged in military work. All operations by the Entente 
forces on this front are subordinate to the preparations 
being made for the spring advance when it is expected 
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that decided results will be obtained and possibly that 
a retreat of the Teutons out of France and Belgium may 
be forced. At present everything points to the British 
as the principal actors in the first efforts; it would be 
most natural that such should be the case along the front 
now occupied by them in France. 

The Germans claim great advantage in the recent 
assaults upon the Russian lines on the Riga front, where 
they claim to have driven back the Russians for some 
miles in the vicinity of the Aa River and Tirul swamps. 
If true, this has removed the danger to Mitau which has 
been made a great depot for supplies for the German 
troops on that line. Farther south the Russians have 
had decided successes on the Bukowina-Rumania fronts, 
having secured much booty and a number of prisoners. 
But little in the way of military operations should be 
expected, however, until the severe winter weather now 
reigning in those regions has moderated. 

The best use to be made of the forces operating from 
Saloniki has given rise to a good deal of discussion as to 
the results that may be obtained, in view of the Rumanian 
disaster. But, as matters now stand in the Balkans and, 
in a larger view for the Teutonic forces, an advance by 
this Saloniki army is most important. The Entente 
Allies having reached Monastir in Serbia and having 
advanced along the Vardar valley, it is essential first, 
that Serbia be regained and also that the railway from 
Belgrade through Nish, Sofia and Adrianople to Con- 
stantinople shall be cut and held. To understand this 
some knowledge of Germany’s ultimate plans must be 
kept in mind. She is not so much interested in holding 
Belgium, Poland or parts of “France as she is in extending 
after peace her influence to build a great central empire 


in Asia Minor-—the empire that shall extend from the 
Baltic to Bagdad. And to cut and hold the Orient 
railway is to sever the spinal column of this plan. It is 
true that, even though this road should be cut, Germany 
by her victories in Rumania would have routes to Con- 
stantinople via Rustchuk to Varna and thence by the 
Black Sea or even by Cernavoda to Constanza and thence 
by sea. But these routes would be only veins of the 
system; the main artery is the present railway and its 
retention means success—its destruction means failure. 

That Germany’s intentions regarding Asia Minor are 
well recognized by England is shown by the continued 
efforts of the latter to advance up the Tigris to Bagdad. 
Even now her forces are again at or near Kut-el-Amara, 
the scene of General Townsend’s surrender to the Turks 
in 1915; and it is fairly certain that her objective is 
the capture of Bagdad itself. 

If in 1917 the Saloniki forces can cut the line to Con- 
stantinople and the British prove strong enough to take 
Bagdad, the Allies will have countered heavily against 
the successes of the Central Powers in 1915 and 1916. 


Moisture and Dust Resisting Properties of 
Painted Cement 

ORTLAND cement is used for numberless types of 
construction, from the concrete factory to the stucco 
dwelling. Its strength and durability are, however, 
offset by its unpleasing appearance, especially during 
stormy weather, when it absorbs large quantities of water 
and becomes mottled and streaked. At such times the 
interiors of concrete buildings are apt to become damp 
and cold. The rough exterior surfaces will receive and 
retain particles of dust and soot deposited from the air. 
When paint is applied to a concrete structure the 
exterior pores are filled, and a smooth, rubber-like film 
results that prevents the admittance of rain, according 
to Henry A. Gardner, speaking recently before the 
Annual Meeting of the Master House Painters’ and 
Decorators’ Association of the State of New York, at 
Rochester. This alone, continues this authority, should 
constitute sufficient reason for painting cement con- 
structions in every locality. The dust resisting prop- 
erties and ornamental character of painted cement 
should be the further consideration wherever there is 
civic pride. Fortunately, paint will wear well on cement 
provided the paint is applied when the cement is dry. 
When damp the cement should first be treated with zine 
sulphate solution. Moreover, the same paints that give 
good surface on wood may be used successfully on cement. 


Birth Statistics in the United States 


| tage since it was established on a permanent basis, 
in 1902, the U. S. Census Bureau has made annual 
collections of mortality statistics from a steadily in- 
creasing area, which now contains about 70 per cent of 
the total population of the United States. Until 
recently, however, it has not been possible to establish 
a@ corresponding registration area for births, because 
very few states have maintained reliable birth regis- 
tration systems. Such an area has now been created, 
embracing the states of Maine, New Hampshire, Ver- 
mont, Massachusetts, Rhode Island, Connecticut, 
New York, Pennsylvania, Michigan and Minnesota, 
and the District ef Columbia. Athough this region 
represents barely 10 per cent of the territorial extent 
of the continental United States, its population is about 
31 per cent of the total for the country. The director 
of the census states that birth statistics relating to an 
area having a population of such size and heterogeneity 
will be of great value and significance. Besides the 
general statistics, data will be gathered concerning 
the white and colored races separately. 


Transmissibility of Pellagra 

R. JOSEPH GOLDBERGER, of the U. 8S. Public 

Health Service, has recently reported the results of 
experiments on the transmissibility of pellagra in the 
human subject. The belief that this disease is com- 
municable is widely held, but is not supported by 
trustworthy evidence. Experiments on monkeys 
have been inconclusive, and accordingly Dr. Gold- 
berger determined to undertake tests on man himself, 
and this was made possible by the codperation of 
sixteen volunteer subjects, mostly physicians and 
scientific men. One of them was a womaa. Various 
methods of attempted inoculation were employed, and 
various forms of material from pellagra cases were used. 
During the period of from five to seven months between 
the experiments and the time of the report none of the 
volunteers had developed evidence justifying a diagnosis 
of pellagra. The experiments, says the author, furnish 
no support for the view that pellagra is a communicable 
disease; they materially strengthen the belief that it is a 
disease essentially of diet..:-y origin. 
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Correspondence 


(The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.) 


The Battle-Cruiser Controversy 
To the Editor of the Screntiric AMERICAN: 


Your patriotic interest in the welfare of our Navy and 
your well-known desire to arrive at the truth in engineer- 
ing matters prompts me to lay before you.and your 
readers the main facts of a most extraordinary situation, 
involving our Navy Department and its decision to equip 
our battle-cruisers with the “electric drive’’ instead of 
with the “geared drive.” For those unfamiliar with 
these terms it may be said that with the electric drive 
the power of the steam turbines or engines is transmitted 
to the propeller shafts by first converting it into elec- 
tricity in dynamos and then reconverting it into mechani- 
cal power in electric motors attached to the propeller 
shafts. With the geared drive the power of the turbines 
is transmitted to the propeller shafts directly through 
mechanical gearing. England and Germany have de- 
cided the question against the electric drive, and the 
geared drive has been used by the British Navy and 
merchant marine in a vast number of ships including 
battleships of double the power of ours and battle-cruisers 
of 165,000 horse-power. 

Months ago at conferences held at the Navy Depart- 
ment the shipbuilders forcibly pointed out to Secretary 
Daniels that if geared drive were adopted in place of 
electric drive there would be a saving of about $200,000 
in cost and about 300 tons in weight on each battleship 
with the same structural protection. 

They also pointed out that the advantages of the 
geared drive would be very much greater in the case of 
the battle-cruisers. In these vessels at least $1,300,000 
saving in cost and over 1,000 tons saving in weight will 
result with a better fuel economy and with better pro- 
tection to the vitals of the ship. This better protection 
is secured by placing all the boilers below the protective 
deck in the same spaces occupied by the turbine gener- 
ator sets in the Department’s plan and by keeping the 
underwater protective bulkheads practically unchanged. 
The additional space required by the electric generating 
plant is so great that it necessitates placing half the 
boilers on an upper deck exposing them to shell fire and 
requiring seven smokestacks instead of the three required 
with all the boilers below. 

The shipbuilders also pointed out that the “Jupiter,” 
a small vessel of only 6,500 horse-power, was not a safe 
criterion to justify installing this drive in all our capital 
ships, including the 180,000 horse-power battle-cruisers, 
without waiting until at least one of the three large battle- 
ships already contracted for has been tried. 

Mr. Luther D. Lovekin, Chief Engineer of the New 
York Shipbuilding Company, wrote a forceful letter to 
the Secretary advising against the electric drive in these 
ships, and stating that the total weight of the ship would 
be over 1,000 tons more than if the geared drive was used. 
The Fore River Company, in a letter attached to their 
bid, formally stated that with the geared drive there 
would be a saving in weight of at least 1,000 tons and a 
saving in cost of at least $1,300,000, and that the boilers 
could all be placed below the protective deck without 
impairing the protection provided against torpedo attack. 

In the’case of the scout-cruisers, vessels of 90,000 
horse-power, the Navy Department did not even con- 
sider electric drive machinery, but designed them with 
geared drive and frankly stated that because of the apace 
required and the weight it was not possible to use the 
electric. 

On December 19th last I wrote to the Secretary draw- 
ing his attention to the views of the shipbuilders and 
saying that my own investigations had led to the same 
conclusions, but although this letter related to a matter 
of great engineering importance and involved ships 
costing about two hundred million dollars, I have never 
received any reply—not even an acknowledgment. 

When these battle-cruisers were being first laid out, 
the engineers in the Bureau of Steam Engineering of the 
Navy were of the opinion that the electric drive would 
be lighter and would cost less than any other kind. 
In fact it was their belief that no other form of drive 
could be installed in the space allowed for boilers and 
machinery. The Engineering Staff ef the Bureau is 
small considering the volume of work it must handle, and 
it was quite impossible for it to work out two complete 
sets of plans for comparison. The result was that the 
Bureau worked out one complete set of plans only, 
based on the electric drive and recommended their 
adoption. The electric company that is active in ad- 
vocating the electric drive has admittedly not laid out a 
geared turbine design for comparison. I quote from a 
paper by Mr. Emmet, the expert of this company, re- 
cently published in the Electrical World: : 

A inst comparison of this methed with the electric 


proposed would require a complete 
walytion! study of tae geared equip- 
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ment and its performances. The writer has not 
made such a study in the case of these vessels, 
therefore no exact figures can be given. 


The shipbuilders, on the other hand, did independently 
lay out complete designs, covering both the electric 
drive and the geared drive and studied very care- 
fully the questions of weight, cost, economy and pro- 
tection involved in both systems, and as a result they 
strongly recommended the adoption of the geared drive. 
The engineers of the Navy Department and of the 
electric company, although they have not worked out 
the comparison for themselves, content themselves 
with saying that the estimates prepared by the ship- 
builders are not based upon fair comparisons. The 
Department has been endeavoring to envelop the whole 
matter in mystery, as if it was about to steal a march 
on the foreign navies, particularly the British. 

What the British think of these proposed electrically 
driven battle-cruisers is indicated by an article which 
appeared recently in the Engineer, published in England. 
This prominent technical journal, referring to the use 
of electric propulsion in our ships, says: 

Without presuming to decide on a question which 
concerns the American Naval administration alone, 
it is difficult to appreciate the motives which have 
led the Navy Department to insist on so many new 
and untried features in a type of warship in which, 
perhaps more than in any other, a high sustained 
speed and tactical qualities are the prime desiderata. 
An internal arrangement which leaves half the 
boilers with practically no protection against shell 
fire would scarcely commend itself to those who have 
to take the ship into action. 

Many engineers of great prominence, including several 
members of the Naval Consulting Board have written 
to the Secretary, some advising against the adoption 
of the electric drive and all telling him that he is making 
a mistake in deciding this momentous question with- 
out seeking the opinion of outside engineers. These 
appeals have thus far been in vain. What is asked of the 
Navy Department is that it shall do what any private 
company would‘do in a case of such great importance, viz., 
secure the independent opinion of those who have had 
the greatest experience with the different kinds of 
machinery proposed. The New York Central and 
New Haven railroads did this when they created a 
board of engineers to decide on the electric features of 
the Grand Central Terminal. When the Panama Canal 
was built the important questions were referred to a 
board of distinguished engineers and yet the amount 
of money involved was less in the case of the Grand 
Central Terminal and probably not very much greater 
in the case of the Panama Canal than the cost of the 
battleships and battle-cruisers under consideration. 
The Department not only declines to seek such opinion, 
but has made it plain that any suggestion or interference 
from outside is unwelcome. 

In a letter to Senator Swanson, of the Senate Naval 
Committee, dated December 15, 1916, Mr. S. S. Wheeler, 
President of the Crocker-Wheeler Company, electrical 
manufacturers, protested to Senator Swanson against 
the adoption of the electric drive because of the objec- 
tions stated by the shipbuilders, and because as an 
electrical engineer he believed that the results would 
be unsatisfactory. In this letter he urged the reference 
of the question to a board of impartial engineers. This 
letter was referred by Senator Swanson to the Depart- 
ment and was replied to by Admiral Griffin, Chief 
of the Bureau of Steam Engineering, in a letter to the 
Chairman of the House Naval Committee, dated 
January 5, 1917. 

In his reply, Admiral Griffin says that a ship equipped 
with the geared turbine drive will require much greater 
weight of steam piping, valves, ete., and about three 
hundred tons of additional armor, and if this extra 
weight is taken into account the net saving over the 
electric drive will be only about three hundred tons in- 
stead of 1,000. On applying to the shipbuilders, how- 
ever, they tell me that Admiral Griffin is mistaken, that 
in the Fore River plans there is practically no addi- 
tional armor required, that in their estimates all the 
points mentioned by Admiral Griffin have been taken 
into account and that they are confident of saving at 
least 1,000 tons. 

Admiral Griffin says that if the cost of this extra 
armor (300 tons at about five hundred dollars per ton) 
is taken into account there will be no saving in cost. 
On inquiry, the shipbuilders reply that their estimates of 
cost are correct notwithstanding what Admiral Griffin 
says, and that they are confident of saving at least 
$1,300,000 in cost. The president of the Fore River Co. 
at a hearing before the House Committee a fortnight 
ago, at which I was present, stated that he would 
guarantee a saving of $1,300,000. 

Admiral Griffin states that: 

No other type of machinery than electric can 
be installed in the space available, and no other type 


cap give the under-water protection to the ship that 
is pos-ible with the electric drive. 


How can this first statement be true if it be a fact 
that with the geared drive all the boilers can be placed 
below the protective deck, whereas with the electric 
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‘ drive, because of the additional apace required by the 


electric generating plant, half the boilers must be placed 
above? It is difficult to imagine what Admiral Griffin 
could have had in mind. So far as the under-water 
protection of the ship is concerned, the shipbuilders 
assure me that there is no difference between the two 
forms of drive, that one gives aa good under-water 
protection as the other. Looking at the plans it is diffi- 
cult to see any material difference in this regard. 

In their efforts to set the Department right, the 
shipbuilders and the turbine people have incurred 
criticism and are being unjustly charged with motives 
which have no basis of fact. It is being said that 
the shipbuilders would prefer the geared drive because 
they would manufacture it themselves and make a 
profit. The contrary is true for the following reasons: 
If the shipbuilders put in the geared drive, they will have 
to guarantee the performance of the ship as a whole, 
whereas if they put in the electric drive the elevtric 
company manufacturing it will assume the responsibility 
for this machinery, as was done in the case of the battle- 
ships recently awarded, the construction of these ships 
being provided for in a three-cornered contract, which is 
a most objectionable one for the Government to enter 
into. 

Again, in the case of the battleships the Government 
allowed the shipbuilders 10 per cent upon the cost of 
the electric drive purchased from the electric company, 
which is quite as much profit as the shipbuilders could 
hope to make on the geared machinery. ‘The ship- 
builders do not in any event want the business of 
building the machinery of these big ships, becauec of 
the responsibility; they would prefer to reserve their 
machine shop capacity for other work of a mere profitable 
nature. They do not even want to build the ships, but 
feel that patriotism compels them to do so. The Fore 
River Company has offered to do thie work at a price 
that will yield a profit of less than 10 per cent, or “on 
any basis of profit that the Federal Trade Commission 
appointed by the President shell consider fair."’ 

The eminent engineers who are urging the appcint- 
ment of a board of inquiry are not seeking to take from 
the Secretary his power of final decision. They are only 
seeking to have him advised in this highly -important 
matter by experts representing no interested party 
Such a board could very properly be selected by the 
“Naval Advisory Board” which itself is composed of 
men selected by the great enginecring societies. 

It is to be hoped that other engineers and ali who are 
interested in our Navy and approve of this course will 
communicate with the Administration or the Naval 
Committees of the House and Senate, and urge that the 
question be submitted to such a board aad that its 
members be selected by the “ Naval Advisory Board.” 


Cuas. G. Contis. 
February 1, 1917. 


In the Cause of Science 


To the Editor of the Scrmntivic Ammaican: 


The undersigned Committee on Engineering of the 
General Committee on Research of the American Assu- 
ciation for the Advancement of Science fesi that it is 
timely to issue the following appeal to the industrial 
research laboratories of the country. 

In the course of work done in the numerous industrial 
laboratories of America, many physical and commervial 
constants and data of great scientific interest and vaiue 
are doubtless arrived at, and which may, fer a certain 
period of time, constitute an asset of considerable com- 
mercial value to the particular corporations in question. 
During this period, everyone recognizes the proprietary 
right of the industrial laboratories to the retention of 
this information. 

A time frequently arrives, however, when such 
scientific information loses its commercial value (often 
by being duplicated in other laboratories), and just at 
this point we wish to impress upon the industries tieir 
obligation to enrich scientific literature with the facts 
established and data secured, which might otherwise be 
lost or forgotten. 

Some of our industries have been reproached with 
the suspicion of acting as sponges, in that they abserb 
an immense amount of useful information from ecientific 
literature without giving any return in kind. This 
suspicion would be entirely removed, if from time to 
time scientific information which has ceased to be of 
commercial value were contributed by them to its 
appropriate channel and thus became available to all 
scientific workers throughout the world. 

If any doubt exists as to the appropriate channel for 
the publication of such scientific data and communica- 
tions, the secretary of the A. A..A. 8., Dr. J. McKeen 
Cattell, Garrison-on-Hudson, N. Y., will be glad te act 
as intermediary and to forward such communications 
to the proper scientific body. 

A. E. Kenwaeur, 
‘J. W. Ricuanrps, 
A. Savvzvn, 

A. N. Taxsor, 
C. T, Tremas. 
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Art 


The Modern Taxidermy as Revealed in San Francisco’s Great New Museum 


West 


ind the installation of 


| T ha remained for the Far to spe ak the last 
werd in museum construction 
habitat 


whose new museum in Golden Gate Park, 


groups. The California Academy of Sciences 


San Francisco, 


was opened to the public in September, 1916, has now 


museum in the world and the most 


This 


the most up-to date 


beautiful and artistic mammal s roups ever created 


is the opinion not only ol 


enthusiastic supporters ol 
the institution, but of scien- 
tific 


iruseum men as well, 


who are unprejudiced 


umd who are entirely com- 
petent to judge of such 
matters 

like every other art 
sence and craft, the art of 
taxidermy has been under- 
going the usual process of 
evolution, and has _ been 
steadily seeking better and 


higher methods of expression 





By Samuel Hubbard 


such as the flamingo colony, the white pelican 
rookery, Their building 
adapted to groups of this character for the reason they 


They were therefore obliged to 


groups, 


and many others was not 


could get no top light 
put the groups in a side gallery and light them artificially 
Mammal groups were attempted; but usually, as in the 


Field Museum in Chicago, they were placed in the 


lection and building, the disaster only brought about 
a resolve to build bigger and better than before. So 
quietly and unostentatiously was this work done that 
the public generally believed the Academy had gone out 
of existence. And even yet the people are not fully 
aware that the Academy’s exhibit of habitat groups sur- 
passes that of any other museum in the world. 


The board secured the 








services of Mr. John Rowley, 
as curator of mammals. His 
training in the 
Museum of Natural History 
in New York especially fitted 
him for the task. A site was 
then secured in Golden Gate 
Park where complete isola- 
fire was 
obtained, as well as ample 
room for future expansion. 
Plans were then drawn, by 
a well-known firm of archi- 
tects, for a building without 


18 years’ 


tion from hazard 





side windows and _ lighted 
only by top light. One wing 
of the building has now 





As in all other matters 
dealing with science and art 
our inspiration vomes from 
Europe Chere most of the 


first art galleries were dis- 


carded palaces and most of the museums were modeled 


after them. It has now come to pass that buildings 
which were designed originally for human habitation, 
with the customary side windows and cross lights, are 
not by any means ideal either for the exhibition of 


pl ‘tures or for museum pur poses 


At home with the California Leopard Seal 


middle of the gallery without a painted background, 
hence the illusion was destroyed 

The California Academy of Sciences is managed by a 
board composed of the leading business men and 
scientists of San Francisco When the great earth- 
qu ke and fire of 1906 completely destroved their col- 

















How the sea lion lives 


Chis change in ideals has come about very gradually 
for museums, especially in the older centers, are well 
established institutions and are managed by exceptionally 
conservative people. Again, when a museum has once 
heen built, it is very expensive and often impossible to 
change, henee the management has perforce to continue 
in the eld way 

Everything has a beginning, so it may be of interest to 
relate briefly the apparently trivial circumstance which 
has in effect relegated nearly all the museums of the 
world to the English gentleman, 
walking in his park one spring morning, discovered a 
He was so struck with the beauty of 


scrap heap. An 
pheasunt’s nest 
the sight, the brown eggs snuggied in the green grass and 
surrounded by wild flowers, that the desire came to him 
to have others enjoy it as well. So he determined to 
reproduee the scene just as it was before his eyes. He 
went te London and found a woman who was skilled in 
making artificial flowers. He secured an artist to paint 
the background and a taxidermist to mount the birds. 
The scene was installed in a glass case and was then 
presented to the British Museum. It won such instant 
recognition and approval from the public that the 
museum staff began making similar bird groups in a small 
way. 

Then the plan was taken up by the American Museum 
of Natural History in New York City. They improved 
and enlarged on the idea and began making larger 








been completed, some fifteen 
habitat groups of mammals 
and birds have been installed, a notablecollection of Indian 
ethnological material has been loaned and installed, and 
the building has been thrown open as a free museum. 
Owing to the fact that the larger California mammals 
are fast approaching extinction, on account of the en- 
croachments of civilization, it was determined to collect 
them first. In Mammal Hall there are spaces prepared 
for eleven large groups. The cases in which the groups 
ire installed average twenty-five feet long by twelve 
feet deep and twenty feet high. They are a part of the 
building and are lighted only from the top. The back- 
ground for the vil painting is curved and plastered. It 
is 20 high 40 feet long around the curve. 
The front of each case is protected by a large pane of 
plate glass 10 by 15 feet, which is dust tight 


feet and is 


Che following large groups have already been installed: 
Kern County 
Mendocino County 
Siskiyou County 
Modoc County 
Riverside County 
San Mateo County 
Santa Barbara Co. 
Monterey County 


California or dwarf elk 
Northern black-tailed deer 
Mule deer (winter scene 
Antelope (fall scene 

Big horn sheep (desert phase). . 
Steller’s sea lion, Ano Nuevo Rookery 
California sea lion, Santa Cruz Island 
Harbor or leopard seal, Cypress Point 


summer scene 


Smaller groups: 
Cougar’s Den 
Black Bear's Den 


Coyotes’ Den 
Coons’ and Skunks’ Dens 


The birds have not been overlooked, for in a wing 
called Bird Hall there are the following: 
Farallon bird rookery..... . .. Donated by William H. Crocker 
San Joaquin Valley summer bird 

EE oe See .. Donated by Joseph D. Grant 
Desert bird group........... Donated by William B. Bourn 




















Farallon Islands bird group 
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California valley elk group 


The birds and animals were all collected and mounted 
by the museum staff. They also made all the acces- 
sories, such as rocks, snow, flowers, grass, moss, leaves, 
trees and These require an 
amount of study, labor and painstaking care that can 
scarcely be appreciated except by those familiar with 
the work. The groups cost on an average about three 
thousand dollars each. The work began under former 
Director Leverett M. Loomis, and is being completed by 
the present director, Dr. Barton Warren Evermann. 

It has been evident for some time past that the old 
style of exhibiting animals and birds on wooden stands 
The public 
gets a confused idea of a mass of material without carry- 
impression. By the group 
1 distinet picture is created which is so 
mind that it is not easily forgotten. 
Hence the spectator 


shrubs. minor details 


in glass show cases had become obsolete. 


ing away an} listinct 
method, however, 
impressed on the 
is not only delighted by a scene of 
artistic beauty, but is also unconsciously instructed. 

There is no limit to the field these groups may occupy. 
They may be used not alone for natural history, but for 


ethnology, for historical subjects, for agricultural 


scenes, and for illustrating mechanical processes. It 
is not venturesome to prophesy that the museum of the 
future will be planned almost exclusively for habitat 
groups, that it will have no side windows, and that 
exhibits of this character will put it on a higher plane, 
where it will increase in popular regard and become an 
essential factor ir 


e community’s educational system. 


Increased Amount of Fog a Feature of Last Year 


R®* LTS obtained by the United States Bureau of 
from the 
| stations throughout the service show 


Lighthouses by tabulating the figures 


various fog-signa 














that the average amount of fog was greater during the 
fiscal year 1916 than during the preceding year, except 
in the lake districts where the amount varied very 
little from that recorded in the fiscal year 1915. 

The greatest amount of fog was observed at San 
Francisco Light Vessel, Cal., in the eighteenth district, 
aggregating 2,221 hours for the year, or approximately 
25 per cent of the time. The highest record on the 
Atlantic coast was that at Egg Rock, Me., in the first 
district, where 2,043 hours of fog occurred, equivalent to 
about 23 per cent of the year. The most dense fog 
in the dog days is found along the coast of Maine, 
New Brunswick and Nova Scotia During this season 


Birds from the San Joaquin Valley 


the fog is so heavy that it is sometimes impossible to 
distinguish persons or objects twenty-five feet away. 


The Current Supplemeni 


HE diversified character of the contents of the cur 

rent issue of the Screntivic AMERICAN SUPPLEMEN' 
will be greatly appreciated by all who like to keep them- 
selves informed on general scientific subjects, as it 
contains articles covering a wide range of subjects 
The Contributions of Geodesy to Geography shows that 
the determination of the shape and sise of the earth 
and the location of places on its surface, referred to 


fundamental planes, are the geodesist’s principal con- 


























Mule deer in a painted winter 


Desert mountain sheep group 


tributions to geography. Anomaiics in the Animal 
World is the first of several papers that will appear from 
time to time in the SuprLement, and the present article 
deals with flying mammals, flightless birds and other 
curious forms. ‘These papers will be found of particular 
interest, discussing as they do biological questions that 
have heretofore been generally overlooked 
will be fully illustrated. Promoting Our Supplies of 
Food Fishes tells of a few things the government is doing 
for the benefit of both the producer and the consumer 
It is accompanied by a number of excellent photographs 
Capillary and Electrocapillary Chemistry ia a valuable 
survey of the more important phenomena and their 
technical applications, and involves a subject of wide 
interest that is of particular value to many outside the 
ranks of the chemical profession. A Study of Wan 
Motion is directed to discovering means for counteracting 
the rolling of ships. 
illustrations. Thereis a shoritariiclegivingimportant facts 
relating to The Total Solar Eclipse of June 8, 1918, and 
it is accompanied by a chart that shows the path of the 
moon’s shadow across the United States, with the stand- 
ard times of beginning of totality, the duration of 
totality and altitude of the sua. The intensely inter- 
esting series of lectures on Vibrations, Waves and Re- 
sonance is concluded in this issue. 


The papers 


It is accompanied by diagrame and 
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Two aeronautical instruments that simplify the aviator’s task: At left, a Sperry synchronized drift set; at right, an incidence indicator 


Aeronautical Equipment Which Lightens the 
Work of the Aviator 


YCIENTIFIC aviation accessories, showing the prog- 
\/7 ress made in aerial navigation equipment from the 
days when an altimeter was the only instrument on a 
flying machine to the present-day equip- 


and sets the nose of the torpedo opposite the graduated 
ring b, which corresponds to this distance. The bomb 
is then released; and the momentum of the first 50 feet 
of descent fires the auxiliary primer n, this being accom- 
plished by the rotary motion of the propeller z, mounted 
on the shaft c. The method by which this is brought 


This in turn burns away, releasing the plunger stem / 
which is forced by the spring p into the chamber below. 
It is then and for the first time that the picric acid 
booster charge at gq is incased around the denotator n, 
through the action of the spring p. Meanwhile the 
primer o has been brought in contact with the firing 

pin j, and the flame is carried to the de- 





ment of automatic pilots, synchronized 
drift sets, azimuth stabilizers, incidence 
indicaters and other apparatus found on 
many aeroplanes are to be seen at the 
Pan-American aeronautical exposition now 
being held at the Grand Central Palace, 
New York City. 

The visitor to the exposition is im- 
mediately impressed with the fact that 
the aeronautical engineers have been hard 
at work in designing apparatus that assure 
every pilot the utmost safety under all 
conditions of aerial navigation. Since 
the equipment can be installed on any 
type of aeroplane or seaplane, flying may 
be made easier and more comfortable, 





as well as safer, for whoever sits in the 





tonator by means of the long or shortened 
time trains determined by the setting of 
the nose of the torpedo. The explosion 
of the main charge follows as soon as the 
flame reaches the detonator. 

Now supposing the aviator misjudged 
the distance of the target, so that the 
setting of the time fuse would bring the 
explosion some time after the torpedo had 
reached its mark, which would probably 
mean that the torpedo would fail to ac- 
complish its mission. It is to meet just 
such a condition that the present torpedo 
is also equipped with a contact detonator 
or impact detonator located in the rear of 
the stem. The firing pin is seen at z, the 
primer at s, the safety wire at ¢. The 








cockpit with hands cn the control levers. 

The relief from physical and nervous 
straine guaranteed a pilot using up-to-date 
apparatus is as important as the selection of a modern 
machine in preference to an old-type aeroplane. Take 
the Sperry synchronized drift set for example: By using 
this instrument an aviator can fly directly to the point 
of destination regardless of whatever side winds are 
encountered. Moreover, the correction for velocity and 
direction of air currents is done without making mathe- 
matical calculetions. 

Some apparatus never before exhibited publicly are 
being shown at the exposition, among them an azimuth 
stabilizer, stallomometer for warning against stalling, a 
chart holder and inclinometer, which is used for indicating 
the fore and aft positions of an aeroplane with reference 
to the horizontal. 


An Aerial Torpedo That Makes Bombardments 
from the Air More Effective 


‘ee recently conducted at the Mineola flying 
grounds on Long Island with a new form of aerial 
torpedo have gone far to disprove that aerial bombard- 
ments are more or less a highly spectacular form of 
pyrotechnics. It is too often forgotten by military men 
and others who rush into harsh criticism of the effective- 
ness of aerial bombardments in the present war that the 
bombs employed by the airmen thus far have been either 
of an improvised type or at best of poor design. 

Perhaps the main fault with present-day aerial bombs 
is that they explode on contact, so as often as not the 
bomb buries itself in the earth for a considerable distance 
before it explodes. Thus the explosion meets with the 
soft, yielding earth, and little of the intended destruction 
is accomplished. Most of the European belligerents are 
employing standard artillery high-explosive shells which 
are fitted with a special tailpiece. The latter causes 
the contact denotating device to become alive only after 
the bomb has been released, but bombs of this sort are 
capable of inflicting extensive damage only if they happen 
to strike a substance that offers considerable resistance. 

in the United States of late a number of aerial tor- 
pedoes have made their appearance, and much interest 
is being displayed in some of these by our Army officials. 
One of these torpedoes is illustrated in cross-section in 
the accompanying drawing, and its operating features 
may be taken as more or less standard for others that 
are also time controlled. The main advantages of this 
form of aerial projectile are that it is safe to handle, 
that its destructive power extends over a considerable 
zone, and that it is time-controlled. 

In many respects the present aerial torpedo can be 
compared to the standard field-gun shell. For instance, 
the aviator calculates the distance he is from his target 


Two views of the compass that has been designed especially 


for the use of aviators 


about is ingenious. The propeller shaft, by means of 
the thread r, frees the spherical end of the stirrup cup- 
spring e, the arms of which have until now been engaged 
in a recess in the cylinder wall. With nothing to hold 

















Sectional view of a typical aerial torpedo, showing 
the time-fuse and the contact detonator 


it back the spring g forces the plunger f upward, bringing 
its primer h in contact with the firing pin i. 

The flame that results is carried through the vent w 
to the cylinder of plaited rope powder composition k. 


force of the detonator explosion is com- 

municated to the main charge, and so at 

its worst the torpedo is as effective as the 
best contact exploding bomb. Lastly, u is a steering 
vane for guiding the torpedo toward its mark. 

The torpedoes tested by the Army officials at Mineola 
are known as the Barlow torpedo, and are made at the 
Frankford Arsenal. Quite naturally the details of this 
torpedo are being carefully guarded, although in its 
main essentials it probably follows the design of the 
torpedo described in the foregoing. 


Aviator’s Compass Which is Visible at Night by 
Its Own Light 


POCKET compass which is unusually accurate 
4% because the magnetic dial is suspended in a liquid 
and which can be read at night by its own light, has been 
recently introduced for the use of aviators, sportsmen, 
military organizations, and everyone requiring a small 
compass that is dependable under all conditions. 

A knowledge of navigation is not essential for laying 
a course with this compass. The first step is to set the 
instrument upon the chart at the spot indicating the 
user’s location. The zero mounting of the outer ring, in 
line with the arrow point on the glass crystal, should 
point toward the north or top of the map. Any course 
desired (or the direction to be traveled in going from one 
location to another) may be found by elevating, to an 
angle of 45 degrees, the arm of metal attached to the 
outer ring and then sighting over its top and the niche 
in the magnifying glass bezel ring to a pin stuck in the 
chart at the point of destination. Such a process 
illustrates one important advantage of this compass over 
similar instruments, namely, that parallel rules for 
sighting are unnecessary and may be dispensed with. 

In order to travel from any location to a particular 
destination it is essential to apply the magnetic varia- 
tion. With other compasses it is necessary to add or 
subtract this magnetic difference, depending upon 
whether the variation is westerly or easterly. Doing 
so gives the magnetic head to be traveled, read on the 
center dial in the bowl. In using this compass, however, 
both adding and subtracting are done away with. It is 
merely necessary to move the lubber’s line, indicated by 
a white line and arrow painted on the crystal, to the 
point of destination. This line becomes the lubber’s 
line to be followed in actual travel. 

The present compass, measuring an inch and a quarter 
thick and two and* three-quarter inches in diameter, 
contains no steel except that in the magnet, so the needle 
cannot become deranged by being attracted by another 
part of the compass. The bowl is made of bronze 
and painted, while the fittings are of brass. A magnify- 

(Concluded on page 161) 
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Using Electric Lift Bridges to Reduce Trucking 
Distances on Freight Platforms 

Y introducing electrically operated lift bridges 

which span a group of tracks at two points, the 
handling of freight at the local freight terminal of 
the Atchison, Topeka & Santa Fe railroad at Los 
Angeles has been simplified to a great extent. These 
bridges, which effect a saving in trucking distance of 
hundreds of feet per trip for the electric tractors and 
trailers, present an interesting departure 
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during the remainder of the downward movement of 


the bridge. A reversal of this operation takes place 
in raising the bridge. 


Segregation in Steel 
By Duncan Taylor 
UCH is being said and written upon the subject 
of steel segregation. Briefly, this means a separa- 
tion out of the sulfur content, present to a certain 
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sort of problem which the steel maker has to face 

Seamless tubing is made by forcing a steel biliet 
over a piercing tool while at high temperature. It is 
then pressed over sizing mandrels and rolls, and other- 
wise treated like ordinary welded pipe. There is a 
the billet 
over the piercing tool, and many 


strong twisting action on while forcing it 
have to be 
scrapped because of slippage of one layer of the metai 
on another under this strain. Once such slip occurs, it 


cannot be welded together by further 


pieces 





in freight house operation. 

The freight terminal in question consists 
of two buildings, one for outbound and one 
for inbound freight, each about. 1,000 feet 
long. Between parallel buildings 
are the seven house tracks, interspaced 
with two transfer platforms, thus dividing 
the tracks into three groups. The house 
tracks come to a stub end on a line with the 
inner end of the freight houses, and a cross 
platform connects the two longitudinal 
platforms and the two freight houses at this 
point. Now it is obvious that to transfer 
goods from a point on one transfer platform 
to a point on another transfer platform, 
or from one freight house to a platform or 
to the other freight house, the electric 
tractors and trailers employed in the work 
would have to make a round-about trip, 
going down the platform to the cross plat- 


these 








rolling, and must go into the discard. 

My company recently found itself in 
danger of losing a valued customer, because 
its steel was not up to the requirements of 
the seamless tubing made by the latter. 
A large percentage of the billets pierced 
had buckled, showing a partial slippage of 
the metal. A competing steel of the same 
analysis and under identical 
gave very little trouble. 

Exhaustive chemical and heat tests 
applied to stock stee! and to pieces which 
had failed as described did not show any 
decisive difference between our steel and 
that of the competitor. As a final test we 
took sulfur prints of the ends of the pieces 
of defective pipe, though none of us had 
any idea that segregation really lay at the 
root of the matter. Without going into 
details, I may say that this process consists 


conditions 








form and then up the other platform or 
freight house to the desired point. De- 
pending on how far up the platforms the 


These two electrically operated lift bridges reduce the trucking distance 


in transferring freight from platform to platform 


of photographing the end of the pipe on 
such a paper, and developing in such a 
solution, that in the finished print all the 





points of departure and arrival happened 
to be, a trip of several hundred feet or even 
a thousand or more feet would be quite 
common. yf 

It was to eliminate these long trips that 
the railway engineers introduced a system 
of lift bridges for spanning the intervening 
tracks so that goods might be transferred 
from one platform to another by a more 
direct route. At first the bridges were of 
an elementary design and had to be 
removed by hand each time a train of cars 
was string of cars standing 
alongside a platform was divided opposite 
each bridge to make room for it. 

But the bridges, while most practical as 
a means of saving trucking expenses, 
proved rather expensive because of their 
manual operation, and a study of power- ie 
operated bridges disclosed the fact that BE 
these would effect a considerable saving eee 
over the existing ones. As a result, two 
bridges have been installed of the type %. 
shown in the accompanying illustration, 
providing movable spans over the three 


~s 


moved. A 





« 





sulfur in the section of the steel exposed 
shows as dark brown spots. 

In this test ws obtained 
interesting prints which made it clear why 
our steel was not suitable to the conditions 
of this tubing. The piece of defective pipe 
exposed was four inches in outside diameter, 


two very 


(Concluded on page 161) 


Rocks and Minerals Made by Arti- 
ficial Means 
By L. William Thavis 
HROUGH the 


science, nature’s 
bared one by one, and not only is her most 
sacredly guarded secret—how earth was 
made, of what its rocks and minerals are 
composed—now being solved, but actual 
rocks and minerals are being reproduced by 


steady 


secrets 


progress of 


are being 


artificial means, reproduced in a much 

F purer form than they were originally made 

J by nature. The piace at which these 
a2” wonderful experiments are being conducted 


is the Carnegie Geophysical Laboratory, a 








groups of tracks at two intermediate points 
in the length of the station; while in the 
throat of the yard a third bridge has been 
installed. 


The little patch of sulfur showing dark in the center 


bar unfit for many purposes 


makes this steel 


part of the Carnegie Inatitute of Wash- 
ington, D. C. ‘ 

Nature has given up her 
willingly. They have been wrenched from 


not secrets 





It will be noted that the bridges consist 
of platforms which, being hinged at their 
lower end, can be raised or lowered by 
means of cables winding up on drums 
driven by 7% horse-power alternating 
current motors. One motor operates the 
three-track bridge, while another motor 
operates the two smaller bridges simul- 
taneously. Controllers are installed on the 
posts of the operating structure, and the 
motors are provided with automatic cut- 
offs which shut off the current supply when 
the bridges are fully opened. Since these 
bridges come up to a true vertical position 
when opened, the weight of the bridge is in 
no way effective to start it downward when 
the bridge is to be closed. It is particu- 
larly when a wind is blowing against the 
bridge in a direction opposite to that of the 
closing movement that this feature becomes 
quite an obstacle in the operation. For- 
tunately, however, pushers are provided 
which push the bridges out to a sufficient 
distance to make the.weight of the bridge 
effective in carying it downward, and 
which also serve as buffers when the bridges 








her by hard work and the expenditure of 
large sums of money. The Geophysical 
Laboratory represents an outlay of half a 
million dollars, and what will be epent in 
the future for conducting these experiments 
is not known. While the brain of man of 
course is the dominating factor in this work 
that brain is helped out by intricate and 
costly machinery. There is a 
where a heat of 3,000 degrees Fahrenheit 
may be obtained; there is a machine cap- 
able of exerting a pressure of 100,000 
pounds to a square inch; thore are measur- 
ing and recording devices of the 
exquisite delicacy. 

The Carnegie Geophysical Laboratory is 
a building within a building. Outside the 
exterior brick wall is an insulating layer 
composed of six inches of hollow terra cotie, 
with air spaces laid horizontally and closed 
at the ends. This insulation, which will 
keep the heat out in summer and in in 
winter, is almost as strong, structurally, 
as the brick wall underneath. The delicate 
measuring and observing instruments in the 
laboratories on the upper floors are pro- 


furnace 


most 








are opened. For the two smaller bridges 
the pushers are operated by counter-weights, 
while the larger bridge employs a motor 
operated pusher. 

The operation of the bridge is simple. When the 
bridge is to be closed a drum in clutch with the motor 
operating the bridge through worm drive, winds up a 
cable and the pusher is forced outward. When the 
full reach of the pusher has been obtained a small lug 
on the end of the pusher rod comes in contact with 
the clutch lever and throws the drum out of clutch 
with the motor, so that the pusher remains stationary 


The Geophysical Laboratory at Washington. 


pressures. Right—press which develops pressure of 
4000 atmospheres at 1000° Centigrade 


percentage in all steel, so that instead of being mixed 
uniformly throughout the mass of the material, the 
sulfur is found more or less aggregated in one part 
only. The practical steel man is gradually becoming 
impressed with the importance of segregation; and 
a recent experience in the effects of this phenomenon 
upon seamless steel tubing will indicate the necessity 
of preventing it, and throw a little light upon the 


Left—gage to measure high 


tected by a novel arrangement from the jar 
of the heavy machinery below. Each 
basement room containing heavy 
ment has for floor a thick slab of cement 
separated from the adjoining walls, bottom and sides, by 
a six-inch layer of dry sand. These same delicate in- 
struments are protected from dust by filtered air. 

“Rock formation, like other physical and chemical 
phenomena,” says Dr. Arthur L. Day, director of the 
Geophysical Laboratory, “is the result of certain forces 
acting upon certain forms of matter. An exact knowl- 
(Concluded on page 159) 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 
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After delivering the nail, as many blows as necessary may be struck 


A Machine-Gun Hammer Hatchet 


{' has been truthfully said that without tools the 
human rece would yet be living in caves and follow- 
ing savagery Particularly do Americans owe their 
commanding position in the industrial world to novel 
and labor-saving tools Our best brains are busy daily 
striving to invent new implements which will lessen 
man’s work and materially increase hisefficiency 

\ tool recently 


sromises to revolutionize certain trades, and 


invented in California 
be an all-round benefit to humanity The new 
invention might be popularly termed a machine- 
gun hammer-hatchet. It will drive nails and 
tacks much as a machine gun peppers bullets 
into a target, except that it will be a certain 
marksman The automatic hammer is di 
signed for Iathing, and will be a distinct benefit 
to men following this track No longer wil 


the dangerous custom of making the mout!l 


pouch’ for lathing nails have to be followe 
and a lather can lath as well in zero weath: 
as in summer The nails are fed into the har 
mer on a paper band, much as bullets are f 
in clips into machine guns Thus, the 


iz 


ean be as well manipulated wi 
as with bare fingers 
Furthermore. a lather can nail 1,000 mor 
vith the hammer, and do it better 
The tool drives any kind of 
It _ 


lath per day 


and more easil) 


and the protractor which we illustrate, and which was 
worked out by a Rochester man, who in the course of 
his employment has frequent occasion to measure the 
pitch of a roof while working on top ol the roof It is 
easy enough to measure an angle with a protractor if 
access can be had to the inside of the angle, but where 
this is not the case the exact solution of the problem in- 
troduces a difficulty that is ordinarily hard to overcome 








The machine-gun hammer loaded and ready for the first blow 


surface of the ground On the inner arc of the protractor 
is a scale in degrees on the outer are, a scale that readily 
shows the number of inches of pitch per foot 

Thus either or both ways of measurement may be 
employed It will be noted that the instrument is 
furnished with a pair of hinges for folding into a very 
small compass and thus easy to carry in the pocket 
or in any other restricted space. 


Statistics of Forest Fires 


6 kbps Forest Service has recently undertaken 
to secure annual statistics and estimates 
concerning forest fires in the United States, 
| and has published such data for the year 1915. 

In some States the reports collected relate to 
the whole forested area of the State, but in 
others reports were not available for all forests 
ind have therefore been supplemented by 
estimates. On this basis it is announced that 

there were about 40,000 fires during the year, 
| which burned over about 6,000,000 acres, or 
1.1 per cent of the total forest area of the 
country. The money loss in timber and im- 
provements was not less than $7,000,000, which 
does not include the loss in young tree growth 
on large areas outside the national forests, nor 
the great damage from soil deterioration and 
floods. Seventy-four per cent of the fires were 
of known origin, and of these lightning accounted 
for about one-seventh Most fires occurred 
from preventable causes 





nail from a tack up to a four-pennyv nail 


slao effects a saving of nails, and ts guaranteed 


never to bend a nail or break it The hammer 
may be taken entirely apart in five minutes, and a strip 
of nails can be taken from it readily Only one hand is 


requiring for driving, leaving the other free for other 
work The | 
more than one blow may be struck, if desired, before 
As in the 
ease of shoe-making machinery in use in the eastern 


factories, this automatic hammer will be leased, and not 


immer works from a thumb trigger, and 


another nail is fed into position for driving 


sold, when ready for marketing rhe 


Measuring an internal angle from outside by aid of the spirit-level 


The ingenious inventor has disposed of this by building 
a spirit-level into the movable arm of his protractor. 
Placing the business edge of the protractor along the 
roof, he is able to set this arm in an exactly horizontal 
position with extreme ease. He then takes advantage 
of the fact that alternate interior angles made by a 
transversal cutting two parallels are equal to read from 
the scale the pitch of his roof referred to the horizontal 


A New Handy Quick-Operating Cutter 


Saw usual way of making an additional hole in a cabi- 

net to accommodate a piece of conduit, or drilling an 
opening of desired size in metal lockers or enclosing cases, 
A new and 
easily operated tool has now been invented for this 


has been the source of considerable trouble. 


work. This device can be used for cutting all sorts of 
metal, fiber and slate, and can be adjusted to cut holes 
of various sizes with little effort and in but a few mo- 

ments. To use the tool, all that is neces- 





inventor plans to make and sell the nails 
and tacks especially for use in his hammers 

The tack hammer is of a different type 
from the lathing hammer. It likewise 
drives at one stroke, with a trigger action 
for two strokes, or for pounding when 
desired Actual tests show an average 
speed increase in driving tacks of 50 per 
cent in houselining, bill-posting, upholster- 
ing, decorating, etc. Any one who has 
ever had a seance at tacking down a carpet 
or a matting will at once realize what a 
blessing a hammer carrying, setting and 
driving its own tacks really is 

The inventor also holds patents on a 
shoemakers’ lasting pincer, of the same 
These 


pincers are the first and only successful 


general type «as the hammer 


combination of the kind, and they increase 
the speed of lasting in the same ratio as 
the hammers do in other trades 


A Spirit-Level Protractor 
iewoe time to time some ingenious me- 
ehanic ot draughtsman bobs up with a 
eombination of several simple and well- 
known devices or principles to produce a 
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sary is to drill a pilot hole through the 
material and through this pass the stud. A 
flange-nut is then secured on the oppo- 
site side of this stud and a few opera- 
tions of a ratchet wrench cuts out a neat 
hole. A test conducted recently showed 
that for a standard conduit cut-out box 
(wall about 1 inch), 14 revolutions of 
the knives sufficed to cut a hole and the 
time required was less than a minute. The 
illustrations herewith show one of the 
uses of this appliance. The knives, which 
may be adjusted for cutting holes of sev- 
eral diameters, are held in a swing chuck 
and are automatically fed by means of 
the spring shown between the swing chuck 
and the thumb-nut. This device does the 
work of a 6-inch drill press and it is par- 
ticularly desirable because it can be taken 
to the work, rather than having the work 
brought to it. In the case of a tank 
where the flange-nut cannot be secured 
to the stud on the inside it is only neces- 
sary to tap the pilot hole and insert 
the stud into this hole. While but a 
few of the uses are mentioned above, the 
inventor claims that this tool is useful 








new effect of interest and value. Such a de- 
vice is the combination of the spirit-leve! 


Side view, showing flange-nut 
in position 


a metal sheet 


A quick and handy way to enlarge a hole in 


in automobile garage, or boat building 
plants and, in fact, in .all industrial works. 
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INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their 
Inventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign Pat- 
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A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question, All commanications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de- 
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Scientific American. 
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SCIENTIFIC 


Rocks and Minerals Made by Arti- 
ficial Means 

j (Concluded from ,page 157) 

will 


establish 


'edge of rock formation accordingly 
depend upon ‘the ability 
definitely the characteristic 
these particular forms of matter and to 
the forces which act in each 
The facts that in nature the indi- 
vidual rock-forming minerals do not occur 
in great purity, and that the active forces 
| are applied over a great range of conditions 
and long periods of time, merely encumber 
the problem with technical difficulties of 
considerable magnitude; they do not con- 
fuse its analysis.” 

The efforts the Geophysical Laboratory 
has so far made may be grouped as follows: 

First. To extend the methods of accur- 
|ate temperature measurement to include 
the entire field of rock formation. This 
work, covering the establishment of a 
fundamental temperature scale and several 
models of applying it to the minerals, is 
now completed for a temperature range up 
to 1,550 deg. Centigrade (2,822 deg. 


to 
properties of 


measure 
case. 


| 


Fahrenheit), where all known rocks are 
molten. 
|. Second. After devising means to deter- 


|mine the temperature at which minerals 
form, thus providing a temperature scale in 
| terms of which the history of the cooling 
| earth could be expressed, it became neces- 
sary to measure the amount of energy 
involved in certain phases of the formation 
|process. Here, again, the methods of 
|physics were complicated in technical 
character and seriously limited in scope 
and accuracy. Hardly an attempt had 
been made to determine the quantity of 
heat involved in chemical reactions at 
| temperatures as high as those at which 
| minerals form, and even in the most suc- 
cessful temperature region—that is, at the 
temperature of everyday life—an error of 
oe 5 per cent was usually considered inevi- 
table in such measurements. Of the results 
| attained at the Laboratory, it may be said 
|that specific heats can now be measured 
|in any portion of the temperature range 
| stated above with an accuracy ten times 
greater than that found in similar measure- 
ments at ordinary temperature. 

Third. The microscopic examination, 
or more generally the determination of the 
crystallographic and optical character, of 
the crystals formed in the solutions. 
Early in the investigations of the Labore- 
tory it appeared that the attempt to pro- 
}duce in the laboratory crystal types of 
high chemical purity almost invariably 
resulted in crystals so small, when com- 
pared with those found in nature, that the 
|usual methods of study were not equal to 
the task unless considerable sacrifice of 
accuracy were made. From their quanti- 
tative viewpoint, obviously, sacrifices of 
this kind were carrying the experts in the 
wrong direction. The question of methods 
and technique in the determination of 
erystals under the microscope was there- 
fore taken up with similar thoroughness 
and is now practically completed. Sub- 
microscopic crystals, of course, are no more 
accessible to study than heretofore, but 
crystals of but a few hundredths of a 
millimeter in their chief dimensions can 
now be determined with as great certainty 
as is ordinarily possible in large natural 
crystals. 


Our Largest Foreign Order for Cast- 
Iron Pipe 

@ pe of the largest contracts for cast- 

iron pipe ever made has been placed 
by the Argentine Republic with the leading 
maker of such pipe in the United States, 
and it is the first one that country ever 
placed here. It calls for 60,000 tons of 
pipe, valued at $3,500,000. It involves 
approximately 2,500 miles of pipe or what 
is ordinarily enough to completely equip 
a city of a million people. It will require 
at least 4,500 standard freight cars to 
move the pipe from the foundries to the 
shipping port and approximately 20 vessels 
to carry it to the Argentine Republic. 
The technical commission, appointed by the 
Republic to supervise the manufacture of 
this large contract, recently arrived in 
this country. The American company’s 
bid was $60,000 lower than that of the 


| 


} 








British founders. 
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Avenue Coach Company, New York, had placed in 


service 259 Goodyear S-V Pressed-On Truck Tires. 


On this date Mr.G. A. Green, Chief Engineer of the Com- 
pany, looked up the records of these tires and sent to 


Goodyear the most remarkable tabulation of truck tire 


performance the world has ever seen. 


Of the 259 tires, eleven had been retired from duty. 
Mr. Green's words these tires had “failed.” 


In 


But before 


“failing” they had delivered an average mileage of more 


more than 28,000. 


Two hundred and forty-eight 
were still running. 


Three of them had gone be- 
tween 35,000 and 40,000 miles. 
Two months later, on Decem- 
ber 31, one of these three had 
gone 49,324 miles. And still 
going. 


Thirteen had covered between 
30,000 and 35,000 miles. And 
still going. 


Fourteen had gone between 


r 25,000 and 30,000 miles. And 


still going. 


The rest were younger tires. 
They had not yet had time to 
go so far. But all of them were 
on their way to a place in the 
greatest record ever made by 
tires—of whatever kind or type. 


Those who have ridden on 
Fifth Avenue busses—or have 
seen these great coaches skim- 


than 17,000—the lowest nearly 10,000 and the highest 


ming along with their burdens of 
living freight—know that these 
tires have had no easy job. 


Practically every mile is a 
loaded mile. The speed is 
greater than the average truck— 
particularly in the upper reaches 
of Manhattan, where the traffic 
is not dense. Brakes are used 
much more frequently than in 
commercial trucking. And the 
loads are great. 


But the work of S-V for the 
coach company, though spec- 
tacular because of the number 
of tires employed, is merely 
an index to what this won- 
derful tire is doing, in varied 
service, all over America. 


If your trucks are not equipped 
with S-V’s probably you are 
not getting all that you cught 
to get, in efficient tire service 
—at a low cost. 


The Goodyear Tire & Rubber Company, Akron, Ohio 








Forty Thousand Miles 
on a Fifth Avenue Bus 


N the eleven months ending October 31, 1916, the Fifth 


GOODS YEAR 
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SCIENTIFIC AMERICAN 


RECENTLY PATENTED INVENTIONS | on the bolt to prevent the rattlin,, of the latter, 


and to cushion the same against shocks, as well as 
to assist in giving a better binding action of the 


meot with the inventors. Terms on application | W48her against the nut. 


to the Advertising Department of the Scientiric 
AMERICAN 


Pertaining to Apparel 
HAT PRESS.—F. Herr, 628 6th Ave., Astoria, 


New York, N. Y. The invention provides means | 
for shaping hats constructed from braid or similar | 


material and for drying the same coincident with 
said shaping: provides a dry medium for pressing 
the hat form to a commercial shape and therefore 
avoid tae uncertainty of shape in the final product, 
to which the present method is subject; and pro- 
vides efficient mechanism to attain the objects 
stated 

GARMENT HANGER AND STRETCHER. 
—©,. J. Danterezn, 212 Broadway, New York, 
N. ¥. ‘The purpose here is to provide a hanger 
and stretcher which is very simple in construction, 
more especially designed for supporting trousers 
and similar garments, and arranged to engage the 
lower ends of both legs of the garment and hold 
the same stretched to properly maintain the 
creases. 

Electrical Devices 
TELEPHONE 


‘This invention provides a signal device which is 





ATTACHMENT.—J. oO. | 
Mormson, 11 Horlbeck St., Charleston, 8. C. | 


CABLE TWISTING DEVICE.—P. A. 
Wetssy, Box 581, Sapulpa, Okla. The inven- 


in twisting the cable used in connection with 
well drilling, such as oil wells and the like, which 
will not injure the cable. It provides a tool made 





CABLE TWISTING DEVICE 


in one piece and therefore not liable to get out of 


| tion provides a simple tool to be used primarily 





| 


propeller and also for raising the same when the 
boat passes over an obstruction. It provides a 
shifting mechanism for the driving mechanism 
of the propeller whereby the driving mechanism 
is caused to automatically raise the propeller to a 
position above the bottom of the boat. 

TYPEWRITER.—S. A. Tuomeson, 644 Ist 
Ave., New York, N. Y. Mr. Thompson's inven- 
tion pertains to typewriting machines in which the 
carriage is provided with a rotary type form hav- 
ing printing types arranged in an angular series 
near the edge, the carriage being adapted to be 
depressed for printing after locating the type at 
the printing point. 

IGNITION SYSTEM.—L. A. Snyper, Address 
Jones & Snyder, care of Jones Hardware Co., 
Box B, Haileyville, Okla. The inventor provides 
a mechanism adapted for use in gas, gasoline, 
kerosene or other liquid fuel heating or lighting 
apparatus, wherein a sparking mechanism is 
arranged in position to ignite the fuel, the said 
mechanism being combined with a high tension 
spark coil, a combined selector switch and timer 
and a suitable generating apparatus. 

POWER TRANSMISSION DEVICE.—L. R. 


order, as are more complex devices. When | Carrout, 14 8. Brevard St., Charlotte, N. C. 
applied to the cable the tool will grip the cable | The invention relates more particularly to a 
tightly, and will not work itself up and down the | leverage system of transmitting rotary power from 


cable. 
Heating and Lighting 
CAMP STOVE.—A. H. Green, care of Wm. 


one point to another, and increasing the power in 
its transmission between such points, the object 
being to provide a readily operated means, 


of comparatively simple and inexpensive con- | J. Links, 634 E. 24th St., Los Angeles, Cal. The capable of convenient erection and extension from 


struction, compact and light of weight and so 


invention has reference to stoves and particularly 


designed that it can be readily used as an aa | to an improved arrangement of folding stove, and | 
ment for wall or desk telephones to which the | 11. tor an object the provision of an improved | The projectile is provided with a body having 


attachment can be fastened expeditiously and | 


without any skili being required. 


| 


SIGN.—J. F. Kamer, 422 Dewey Ave.. | minimum space. 


Bartlesville, Okla. One of the objects here is to 
provide a sign for show window display, in which 
removable display cards, made of ordinary paper, | 
are used in an iiluminated sign which will flash | 
from one color to another at regulated intervals, | 
and so attract the attention of prospective 
customers 
Of interest to Farmers 

FRUIT SEEDER.—D. Puttiuprs, Daytona, 
Fla. The invention is a separator and is designed 
chiefly for removing seeds, stems and like solid 
particies from the pulp of fruit and comprises a 
rotery member for receiving the pulp to be 
separated, a second receptacle for catching the 
product as the same escapes from the separator, 
and a pocket or like part for receiving the seed 
and other matter separated from the pulp. 

PLANT BLOCKING OR SPACING MA- 
CHINE.-——H. M. Sremann, Fort Lupton, Colo. 
The inventor provides a machine having a plural- 
ity of radially arranged arms associated with a 
wheel and provided with cutting or chopping 
means and adapted as the wheel rolls along the 
row of plants to be successively operated for 
cutting or chopping the plants at spaced intervals, 
whereby to properly block the row. 

Of General Interest 

POST CARD TRAY.—P. H. Krarerscn, 534 
Franklin Ave., Astoria, Ore. One of the principal 
objects of this invention is to provide an improved 
tray for receiving post cards and unmounted 
photographs and the like, the tray being so con- 





POST CARD TRAY 


structed as ta retain the cards or photographed in 
flat extended position, and to allow inspection of 
them without requiring their removal from the 
tray. 

MEANS FOR PROTECTING CORNS.— 
P. Werzet, 20 Clove Road, New Rochelle, N. Y. 
The invention provides means for protecting 
corns consisting of elongated protectors which 
are disposed at the rear of the corn, and lon- 
gitudinally of the toe having the corn, an end of the 
protector being concave. Thus an extensive 
surface is dispesed adjacent the corn, to prevent 
undue pressure of the shoe thereagainst, while 
the protector is so disposed that it is prevented 
from pressing against and irritating the corn 
under normal conditions. 


\Hardware and Tools 
WASHER —M. Moser, Juneau, Alaska. The 
invention provides a washer with a resilient ring 
gasket carried thereby and so formed and ar- 
ranged on the face of the gasket as to extend to the 


AS 

















WASHER 
opening in the washer, whereby to cause the tight- 
ening up of the nut on the bolt to compress the 
gasket against the opposed surface of the article 


| converted into power of greater magnitude at a | 





being clemped and thereby constrict the gasket 


construction especially adapted for camping 
outfits, the parts being so arranged as to require a 


AUTOMATIC GAS CUT-OFF.—J. W. Smrrn, | 
502 Greene Ave., Brooklyn, N. Y. Among the 
objects of the invention is to provide a novel type 
of compound valve including a plurality of inde- | 
pendently movable parts with facilities codperat- | 
ing therewith to cause the shutting off of the flow 
of gas or other fluid automatically in the case of 
local fire. 


Household Utilities 

CLOSET TANK BALL COCK.—E. R. Hitt, 
New Albany, Miss. The invention has particular 
reference to ball cocks for flush tanks. Among its 
objects is to provide a new and specific form of 
valve mechanism including a flexible diaphragm 
located between relatively fixed and movable 
valve parts, said movable part being controlled 
by lever mechanism from the float. 


Machines and Mechanical Devices 

CONTROLLING AND ALARM DEVICE.— 
L. M. Ptansoen, care of M. Constant, Union 
Bank Bidg., Garfield, N. J. The invention relates 
to paper-making machines of the Fourdrinier 
type, and provides a device located at the delivery 
end of the endless wire screen and arranged to 
shift the delivery end of the screen back to normal 
position in case of a deflection and at the same 
time sound an alarm for the attendant to manipu- 
late the usual hand guide roll at the other end of 
the machine. 

GROCER'S CABINET.—J. F. Atupy, 1028 
Shelby S8t., Bristol, Tenn. The improvement 
provides a cabinet having a plurality of separate 
compartments and chutes for the various com- 
modities, each chute having a novel arrangement 
of valve mechanism operable by the pressing of a 
key, and adapted to be electrically released when 
the seale of the apparatus weighs the amount of 
commodity desired. 

MECHANICAL POWER TRANSMITTING 
DEVICE.—F. J. Witu1s, R. F. D. No. 8, Troy, 
Ala. This inventor provides a device to and 





power may be applied at a certain speed and 


slower speed. He provides a device which may | 
be used under circumstances where the available 
machinery is of too great a speed to be utilized 





MECHANICAL POWER TRANSMITTING DEVICE 


for such purposes as operating rock and coal 
crushers, and in such instances the available 
power at excessive speed can be changed to greater 
power at a suitably low speed for the operation of 
such devices as named by the applying of his 
invention. 


DYNAMOMETER.—W. R. K.iecxner, Via 
Bay Point, Cowell, Cal. This invention is par- 
ticularly adapted for measuring graphically the 
tension of flexible power-transmitting members, 
such as chains and belts. It provides a device 
which can be easily and quickly applied to a drive 
for measuring the tension in the flexible power- 
transmitting member. 

GLASS BEVELING MACHINE.—W. J. 
Porowsk!, 199 Wooster St.. New York, N. Y. 
This improvement refers to a glass-beveling 
machine, particularly adapted tor the beveling of 
disks. It provides a machine which is automatic 
in its action and in which the disks to be beveled 
are maintained in position while beveled by pneu- 
matic means. 

PROPELLER LIFTER.—W. H. Micnet, 9 
Portland Ave., Clifton, N. J. This invention 





relates particularly to means for actuating the 


point to point. 
PROJECTILE.—W. 8. Crane, Randolph, Vt. 


arms pivoted thereto for extending outwardly 
when freed, to engage and destroy wireless 
stations, entanglements and air craft, novel means 
being used to hold the arms close to the body, and 
for freeing and extending the arms relatively 
thereto. 

WIND MOTOR.—E. C. Ropwicx, Ukiah, Cal. 
The invention relates to a wind mill arranged to 


| operate any suitable apparatus, but is more par- 


ticularly intended for driving an electric generator. 
It resides principally in the form and arrangement 
of the wind blades, means for throwing the same 
into and out of the wind, and drive gearing. 


Musical Devices 

WOOD WIND MUSICAL INSTRUMENT.— 
G. Sternserc, Agana, Island of Guam. This 
inventor provides a keyboard for use in wood 
wind musical instruments. as for instance flutes, 
clarinets and the like, so constructed and ar- 
ranged as to permit the player to make all the 
notes without shifting his finger or changing the 
position thereof, and without the necessity of cross 
fingering. 

Prime Movers and Their Accessories 

INTERNAL COMBUSTION ENGINE.— 
A. H. Forsyrue, 319 E. 3d St., Joplin, Mo. The 
invention provides an engine in which the cylin- 
ders have but one port, each, adapted for com- 
munication with the intake and exhaust passages 
of a rotary valve alternately, in which the valve is 
vertically arranged and of conical formation; in 
which the heated exhaust gases are practically 
surrounded by cool air or mixture on their out- 
ward passage through the valve; in which a layer 
of dead air is interposed between the intake and 
exhaust gases in the valve; in which means are 
provided for compressing air for storage in a tank; 
and which may be started by means of such com- 
compressed air. 

Railways and Their Accessories 

TRACK GAGE.—L. W. Kraxe, Route 1, 
Box 111, Bonduel, Wis. This invention is de- 
signed for the purpose of inspecting tracks 
to determine the location of any spreading thereof 
and to this end there is provided a pair of track 





TRACK GAGE 


engaging elements movable relative to each other 
and adapted to be adjusted upon a track and 
actuated by variations in the width of the latter 
to operate an indicating device which determines 
the amount of such variation. 


Pertaining to Recreation 

GOLF CLUB.—P. H. Lyncu, 520 W. 142d St., 
New York, N. Y. In this golf stick the shaft 
is of novel design, conducive to the perfect balance 
of the shaft in the hands of the golfer and to the 
proper whip action, these results being obtained 
by the shaft adjacent the handle, a longi- 
tudinal split, the plane of which is parallel with 
the sticking face of the head, and in this split 
is set a filling of rubber or other resilient material 
and in the butt of the shaft is a weight which 
insures the proper balance. 

Pertaining to Vehicles 

WHEEL RIM.—L. G. Fuiemine, Tarrytown, 
N. Y. This inventor provides improvements in 
wheel rims whereby provision is made for quick 
and convenient removal or replacement of the 
tire. To accomplish this use is made of a rim 
consisting of a ring having an integral inner flange 
and another fange, of which, a portion is integral 
with the ring and the other portion is detachably 
connected with the felly of the wheel. 

MUD GUARD.—W. J. SHerrineton. Ad- 
dress Day, Davies & Hunt, 321 High Holborn, 
London, W. C., England. This improved device 
comprises a sectoral apron mounted on a sectoral 
carrier depending radially between two rings and 
supported by antifriction bearings resting in races 
in the rings on both sides, the rings being con- 
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nected at their smallest peripheries and adapted 
to form a rigid structure with the wheel rim. 

FIRE PUMP. H. F. Mo_xensur, 337 Forest 
St., St. Paul, Minn. This improvement pertains 
to pneumatic tires such as are used on automobiles, 
and the main object thereof is to provide auto- 
matic means interposed between the inner tube 
and its casing for mainiaining the air pressure 
within said tube, said means depending upon the 
resiliency of rubber for operation. 

SHOCK ABSORBER.—W. F. McNass, care 
of Vanadicim Bldg., Pittsburgh, Pa. This 
invention has for its general objects to improve 
and to simplify the construction and operation of 
shock absorbers so as to be reliable and efficient 
in use, comparatively simple and inexpensive to 
manufacture and to keep in operative condition, 
and so designed that it will automatically maintain 
its resiliency. 


VEHICLE WHEEL.—T. A. Ryan, 162 Wood- 
worth Ave., Yonkers, N. Y. The invention pro- 
vides a wheel having a well protected cushioning 
tube to render the tire puncture-proof, at the same 
time providing the desired cushioning effect to 
snsure easy riding of the occupants, the load being 
equally well distributed around the tube so that 
the pressure is practically equal at the top, 
bottom and sides. 

NON-SKID CHAIN.—J. Kirxwoop, Lenox, 
Mass. This invention has for its object to im- 
prove the construction and operation of non-skid 
chains for rubber-tired wheels in such a manner as 
to make them more effective as to their gripping 
property, more durable and satisfactory in action, 
and otherwise to simplify and cheapen as well as to 
generally improve this type of devices. 

BRAKE FOR AUTOMOBILES.—A. J. 
Speare, Westplaines, Mo. The inventor provides 
ground engaging elements normally retained in 
raised position and quickly released to engage 
the ground and thereby raise certain of the 
wheels of a vehicle and render the same inoperative 
whereby the machine may, in an emergency, be 
quickly brought to a complete stop. 

ATTACHMENT FOR STEERING DE- 
VICES FOR VEHICLES.—W. H. Hovsman, 
Chatham, N. Y. This improvement provides a 
resilient attachment for steering gears applicable 
especially to automobiles and serving to hold or 
tend to hold the steering gears in mid or neutral 
position with the further or additional advantage 
of rendering the hand operation of the vehicles 
easier and more agreeable to the driver. 

ROBE FOR AUTOMOBILES.—H. A. Z. 
Apter, Box 466, Portchester, N. Y. This in- 
vention relates to robes for automobiles such as 
shown and described in Mr. Adler's Patent No. 
1,164,445, December 14th, 1915. The purpose of 
the present invention is to provide a robe arranged 
to permit convenient attachment to automobiles 
and similar vehicles of different makes and dif- 
ferent width of body and that of the windshield. 

BICYCLE DRIVING AND BRAKE MECH- 
ANISM —G. B. SwarNson, 418 N. 40th St., 
Philadelphia, Pa. This improvement provides 
quick acting means for transference of the 
mechanism from a driving to a braking condition; 
provides a brake ring of the expansion type 
adapted to present a maximum friction surface; 
improves the mechanism employed for expanding 
the brake ring; and obtains increased efficiency by 
means of the mechanism embodying the invention. 

SIGNAL CHIME FOR AUTOMOBILES.— 
C. P. Jones and Ipa M. Jones. Address the 
former 3724 E. 71st St., Cleveland, Ohio. The 
general objects of this invention are to improve 
and to simplify the construction and operation 
of signal devices so as to be reliable and efficient 
in use, comparatively simple and inexpensive to 
manufacture, and so designed as to give a musical 
tone. 

HEADLIGHT SHUTTER.—W. L. Laraz, 
Towaco, N. J. This improvement provides a 
headlight or attachment for existing lamps in 
which these are provided a plurality of shutter 
elements so arranged and manipulated as to 
obstruct more or less of the light according to 
requirements, the means to manipulate the same 
being controlled by electric means within reach of 
the driver or other person. 

AIR CUSHION FOR AUTOMOBILES.—R. 
Krause, Belhaven, N. C. This invention has 
particular reference to cushioning devices for the 
chassis designed to replace the usual springs and 
shock absorbers. It provides supports rigidly 
secured to the chassis and connected to a plurality 
of cushioning devices, certain parts of which are 
fixed and others movable relative to the axles. 

AUTOMOBILE LAMP.—C. W. CaAnFIELp, 
Brownton, Minn. The particular purpose here 
is to provide a lamp with means under the control 
of the operator whereby the lamp may be in- 
stantly shifted into different positions and yet 
when released from any of said positions will 
automatically return to a predetermined normal 
position. 

MOTOR CYCLE STAND.—A. W. Movtton, 
Derby Line, Vt. In this patent the inventor has 
reference to motor cycles, or more particularly to 
the stands therefor, and the main purpose is the 
provision of a stand which overcomes the present 
necessity for manually lifting the rear of a motor 
cycle in order to bring the stand into operative 


position. 
Designs 

DESIGN FOR A KITE.—W.. A. CoLtins, 
872 Driggs Ave., Brooklyn, N. Y. In this 
ornamental design for a kite the face view shows 
the article in two sections both of triangular form 
and nearly identical in shape, the upper one being 
much superior in area than the lower. 


Norse.—Copies of any of these patents will be 
furnished by the ScrentiFic American for ten 
cents each. Please state the name of patentee, 
title of the invention, and date of this paper. 
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OXY-ACETYLENE 
WELDING & CUTTING 
Fas. ae 









Incubator heating pipes are 
welded as shown, from No. 27 
gauge steel, replacing iron cast- 


ings costing more than twice 
as much, in the factory of F. M. 
Bowers & Sons, Indian apolis. xt 


Welding saved the 
factory 50% on 
this metal part 


This incubator part is only one 
illustration of savings made in 
the manufacture of all kinds of 
metal products — automobiles, 
metal furniture, street cars, guns, 
delicate instruments. Welding 
combines economies in time and 
material, with increased strength, 
simplicity and neatness. If you 
use a bolt, rivet or threaded 
joint in any metal product in- 
vestigate the 
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Oxy-acetylene welding, by in- 
tense heat, actually fuses two 
pieces of metal into one piece with 
the strength of the original metal. 

Efficient work can be turned 
out by any average workman 
who understands metals, with 
little instruction. We furnish 
high-grade welding apparatus 
for $60 (Canada, $75); Prest-O- 
Lite acetylene service and spe- 
cial blow-pipe for cutting metals 
at extra cost. 

Prest-O-Lite Dissolved Acety- 
lene is furnished in convenient 
cylinders, making the welding 
outfit portable for use inside or 
outside the shop. The Prest-O- 
Lite system of exchanging empty 
tanks for full ones insures uni- 
versal, perpetual service. Avoids 
the initial investment and de- 
preciation incurred in making 
crude acetylene in carbide gener- 
ators. Insures better welds, 
quicker work and lower oper- 
ating costs. 


| 


For Reclaiming Broken Machinery 
and Defective Castings 


By avoiding costly tie-ups and 
delays to production through a broken 
machinery part and also saving the 
cost of a new part, one use of the 
Prest-O-Lite Process in repair work 
may easily save the entire cost of the 
outfit. Railroads, foundries, mines, 
factories, machine shops and garages 
are realizing big returns in oxy- 
acetylene welding for repairs alone. 


Our illustrated literature prob- 


ably describes a profitable use 
im your business. Write for it. 


The Prest-O-Lite Co., Inc. 


U.S Main Offices and Factory 
810 SPEEDWAY, INDIANAPOLIS 


Canadian Main Offices and Fac 
MERRITTON, ONTARIO 


| WORLDS LARGEST MAKERS OF 
DISSOLVED ACETYLENE 
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A Help-Yourself Garage 


HE self-service idea that has proved 

so popular in restaurants has been 
applied to the automobile garage. It is 
now possible for the car owner in Seattle 
to take his automobile to one of the separate 
compartments provided in the building, 
procure tools at the office and do his own 
repairing in much the same manner as 
he might enter a restaurant, help himself 
to a meal and be charged for what he ate. 
After the repairs are completed, the tools 
are returned to the office and the owner is 
charged for the length of time he has 
occupied the room and the tools used. 
These private repair spaces can be locked, 
so that one can leave his work with perfect 
safety return later to finish it at his leisure. 
If a helper is desired, one can be procured 
at a specified regular rate. 


Aviator’s Compass That is Visible at 
Night by Its Own Light 
(Concluded from page 156) 


ing glass, mounted in the bezel ring and 
fitted over the dial, enlarges the figures 
on the latter so that they may be read 
more easily. A nickel ring attached to 
the outside of the bowl is for convenience 
in carrying the instrument with a strap, 
if desired. 

To increase the accuracy of this com- 
pass, the card is mounted in a mixture of 
alcohol and distilled water, thus rendering 
the magnetic float more bouyant and 
sensitive. The markings on this compass 
are readable at night in the light from the 
radium dial, which is graduated every five 
degrees and numbered every 20 degrees. 
The east zero is omitted in all numbers to 
avoid crowding. 


Segregation in Steel 
(Concluded from page 157) 


three and a half inside. This quarter-inch 
metallic ring showed up in the picture very 
brown near the inside surface and clear 
white on the outside, with a well defined 
dividing line about through the annular 
center. 

In comparison with this, the picture of 
the end of one of our four-inch billets, from 
which such pipe was drawn, showed clear 
about the circumference, but spotted with 
brown through the central regions. In 
other words, segregation was very marked, 
and ina most unfortunate manner. For the | 
piercing tool removes no metal, it merely | 
forces all the center metal of the billet to | 
the inner surface of the tube, pressing it | 
into streaks circumferentially. 

The results of this were disastrous. It 
is well known that sulfur melts at a much 
lower temperature than does steel. Con- 
sequently at rolling temperatures we have 
next the piercing tool a layer of plastic or 
even fluid material; and under severe 
twisting strains the steel cannot help but 
fail along these greased planes, as they 
may well be called. 

It is quite astonishing how much harm 
a little sulfur can do, when misplaced in 
steel. 


Facts About the Panama Canal 


(Continued from page 147) 





figure is less than the forty-eight ships per 
day expected of the Canal, but that figure 
could be attained by shutting down the 
hydroelectric station and using the auxiliary 
steam generating station. The year of mini- 
mum discharge of rivers into Gatun Lake 
of the twenty-five on record gave an average 
value of 4,435 sec. ft. If all this water was 
utilized by proper storage by the building 
of the Alhajeula and additional dams the 
average water capacity of the canai for the 
year would be about 2,600 sec. ft., sufficient 
for the passage of about forty-eight ships a 
day and for sixty ships a day with the hydro 
station shut down. 

The maximum momentary discharge 
into Gatun Lake from its tributaries on 
record is 175,000 sec. ft. and on one oc- 
casion a flow of 137,500 sec. feet occurred 
for a period of thirty-three hours. 

Gatun Spillway, built for disposing of the 
surplus inflow, has a discharge capacity of 
approximately 180,000 sec. ft. with the 
lake at elevation 87 ft. The maximum | 
pumber of gates opened to date has been | 
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Before— 


You can save from one-half to three- 
quarters of an hour electric lighting 
every day—simply treat your ceilings 
and walls with “Barreled Sunlight.” 


“Barreled Sunlight” —Rice’s Gloss Mill 
White has highest reflective power. 


It increases daylight from 19% to 36%, 
depending upon local conditions. 


It is as clean as it is bright—can be 
washed like a piece of china. 


It is an elastic, yet firm surface. It 
will not crack nor scale; stays white 
longer than any other gloss paint. 


Write for our interes 











Use the Sun— 
don’t pay for light 


ting booklet on factory 
lighting, ‘‘More Light,’’ and Sample Board. 


U. S. Gutta Percha Paint Co., 23 Dudley Street, Providence, R. i. 


After treatment with 
“Barreled Sunlight” 


By the “Rice Method” it can be applied 
over old cold-water paint. 1t does not 
flake nor scale with the jar of ma- 
chinery. It doesn’t yellow like its 
imitations, and saves big money on 
painting because it does not need re- 
newing for years. 

It is the only oi! paint giving a glossy, 
tile-like finish at no more expense than 
lead and oil paint. 

" is also made as a Fiat 


Barreled Sunlight 
Wall Paint for office and hotel use. Sold by 
the barrel and by the gailon. 


ON CONCRETE SURFACES — Rice's 
Granolith makes the best possibie primer for 


“Barreled Sunlight,” retarding moisture in the 
wall. Rice’ GRANOLITIE = 





THE ORIGINAL- THERE IS NO SUBSTITUTE 








—when you face 
small motor problems 


—involving motors of less 
than one horsepower, you will 
save time and money 
sure of getting the right motor 
for your needs if you let our 
engineers study the machine 
ou build and advise you. 
There is no charge for this 
service. 












Our long experience and un- 
equalled equipment stands 
ready to design and build an 
entirely new motor if you re- 
quire it. You can profit by 
using this broad experience. 


Write us, telling your prob- 
lem, we may you. 








Wayne 


4, Motors 


Fort 


Valuable Books of Instructionand Reference 


Scientific American Cyclopedia of Formulas—Concrete Pottery 
and Garden Furniture—Scientific American Reference Book— 
Experimen: 
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Manufacturers 


Would it be of 
value and assis- 
tance to you to 
have a classified 
set of United 
States Patents 
relating to your 
particular line of 
manufacture for 
ready reference? 
If so, write to our 
Manufacturers’ 
Service Depart- 
ment for par- 
ticulars. 


MUNN &CoO. 


PATENT ATTORNEYS 
626 Woolworth Building 
New York City 
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and L y 


"UNN & CO.. Inc., Publishers, Woolworth Bidg., New York 


tal Sctence—Handy Man's b 








INVESTIGATE 


Cleveland 
Grindstones 


If you want a good 
grindstone and want it 
when you need it--drop 
us a line. 

Don't be handicapped 
with inferior equip- 
ment. 

Write for illus- 
trated catalog 


The Cleveland Stone Co. 
1129 Leader-News Bldg., - - Cleveland, O. 











INVENTORS’ ATTENTION! 


The Oswego Machine Tool & Die Works wishes to an- 














nounce that they are equipped with finest mechinery 
and employ best tool and mode! makers in the country 
to take care of developing and building niodeis for in- 
ventors. Will quote on the work at reesonable flat hour 
basis or contract. If interested, write usfor particulars 


| OSWEGO MACHINE TOOL & DIE WORKS, PHOENIX, WN. ¥. 
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ADVERTISING 
CLASSIFIED 














LATHES AND SMALL TOOLS 





9? Large Line of 
“STAR Attachments 
For Foot 
> Penee LATHES 
Suitable tor hne accurate work 
in the repair shop, garage, tool 
4 room and machine shop 

Send for Catalogue B 
SENECA FALLS MFG. CO. 
395 Fall Street, 
Seneca Falls, N. Y.,U.S.A. 


Friction Disk Drill 


FOR LIGHT WORK 


Has These Great Advantages. 
The speed can be instantly changed from 0 to 1600 
@iibout sopping of shifting belts. Power applied can 
be graduated to drive, with equal safety, the smallest 
or largest drilis within ite range =a wonderful economy 
in time amd great saving in drill breakage 


Send fer Drill Catalogue 


W. F. & Jno. Barnes Company 


Established 1872 
1999 Ruby Street Rockford. Hlinois 
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PIPE-THREADING 
OSTER BULLDOG DIE-STOCKS— 
LEVEN handy sizes of adjustable 
stocks, plain and ratchet types 
for ail uses. Each tool threads from 
4 to 8 sizes. 


OSTER POWER MACHINES— 
ELT and Motor-Driven combina- 
tion machines, threading straight 
pe, bent pipe, bolts and nipples. 
‘our seizes: Lto4inchupto 2% to8 
inch. 


OSTER THREADING CATALOGS— 
A of the following are free: 
Hand Toole—“ The Bulldog Tale” 
Power Machines— ‘List No. 30” 
Screw Plates—‘List No. 20” 
Write for the books you wish by name 
THE OSTER MFG. COMPANY 
1967 East éist Street Cleveland, Ohio 
Threading Speetalista for 28 years 
 ) 






Strong Diamond 
Tool Holders 


and many other tools for factory, shop, 
garage and home—many high class tools 
attractively priced in our “Odds and Ends" 
pamphlet, which is mailed free on request. 


MONTGOMERY & CO. oe 
105 Fulton Street w York 





SOUTH BEND | SND LATHES 


Batablisied In 1906 


Lathes for 10 years 











LOW IN PRICE 
11 in. to 18 In, owing 
Siraight or Gap Keds, 
Send for free catalog gi 
ing prices op entire line 
South Bend Lathe Works 
421 Madison St., 
South tend, Ind. 








“Corlie Eagan, Brower’ 
and Bottlers’ Machinery. 
The VILTER MFG. CO. 













IPA 


"iliak UHIGAGD MODEL WORKS 


THE BRIDGEPORT CHAIN CO. 
Specialists ia Smali Wire Shapes &FlatStampings 


Bridgeport, Conn. 
RUBB Expert Manufacturers 
Fine Jobbing Work 
PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 


ry M gical Apparatus 


rng Book oe, Over 700 engrav- 
ings 25c. Parlor Tricks Catalog Free 
MARTINEA & CO.. Manulactarers, 493 Sisth Avenue, New York 


Experimental at and, Model W Work 


nat Eereges eects Ete. 














HENRY ZUHR, 200 to 204 William St., New York City 
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eight, giving a discharge of a little over 
100,000 sec. ft By way of comparison, | 
the total discharge of Niagara is estimated 
at 250,000 sec. ft., or 15,000,000 ecu. ft. } 
per minute. Water is drawn into the locks 
at & maximum rate of 923,600 cu, ft. per 
minute, and the average flow while filling 
the chamber is 492,000 cu. ft. per minute. 

Some engineers thought that a maximum 
rate of 1.5 feet per minute to lift vessels 
in the locks was the safe limit. Gen. 


of the design 
locks, decided to figure on double 
3 feet minute; and to 
accelerate the last part of the flow before 
he had incorporated 
in the design a center wall culvert which 
used for either of the twin locks. 
Actual experience has shown that, with the 
towing locomotives holding the vessels 
central in the locks, the maximum rate, 
given by both culverts fully opened, of 7.5 
feet per minute is perfectly safe, and in 
instead of making the total 
lift in 15 minutes, as originally contem- 
plated, the lift is actually in eight 
minutes, which means a saving of approxi- 
mately twenty minutes at Gatun Locks in 
locking. 

The time would, however, be ten minutes 
for the lift instead of eight, if it were not 
for the fact that the water overtravels its 
levels and the slow rate of filling or empty- 
ing the lock chambers, as the head decreases 
to a small amount, after actual 
equalization and the gates are consequently 
opened before flow ceases through the lock 
culverts. The flow of water not 
follow the old accepted formule and the 
development of the corrected formule 
shows that, in the future, locks may be 
designed to make larger savings in time and 
to make more uniform the rate of handling 
the vessel through the entire lift. 

The rapid handling of water, this char- 
acteristic of its flow, combined with the 
propulsion of the ships by the towing 
locomotives and the operating of the lock 
machinery by remote central control, all 
have combined to make the locks surpass 
expectations of their capacity. 

The remote control and towing locomo- 
tives are also a safety feature. The loco- 
motives have fixed speeds, being driven by 
induction motors, and tow vessels through 
the locks at the rate of one or two miles an 
hour as desired. The remote control oper- | 
ation makes possible interlocking of ma- 
chinery to avoid wrong sequence of oper- 
ation and eliminates the possibility of 
mistaking of instructions, which would 
occur sooner or later if the machines were 
operated individually by operators at 
various stations on the locks. Under the 
present system a pilot on the ship directs its 
movements in the locks, a foreman on the 
wall follows each vessel and reports its 
progress by telephone to the operator in the 
van | petri house. The operator can also see 
where the vessel is located and he checks 
the foreman’s reports and operates all the 
lock machinery controlling the flow of 
water and lock gates. The operating board 
gives the exact position of all valves, gates, 
water levels, etc., and the movement of the 
main machines is duplicated by its indi- 
cators. 

The main gates in the upper levels of all 
locks are duplicated and one gate is used 
as a guard or safety gate for the other. 
Guard chains are also provided for gates 
in the upper level and for the lower entrance 
gates. A test was made on one of these 
chains by running the Steamship “ Cristo- 
bal” into it when fully loaded and displac- 
ing about 16,000 tons and at a speed of 2.5 
miles per hour. The chain stopped the 
vessel in approximately fifty feet of travel 
after striking and without any damage to 
the vessel or chain. If the unexpected 
should happen and the gates, destroyed in 
one of the upper levels the discharge might 
be 100,000 sec. ft. In this case the emer- 
gency dams would be used to stop the flow 
and they would be in position 25 minutes 
after the emergency signal was given, and 
the other side would still be available for 
traffic. In order to prevent damage to 
Miraflores Locks from such an accident 
at Pedro Miguel a spillway is provided 
having eight gates which would prevent 
Miraflores Lake from rising above a safe 
elevation. 


Hodges, who was in charge 
of the 


rate, or per 


the levels equalize, 


could be 


consequence 


made 


occurs 


does 





NEW BOOKS, ETC. 


THe DesigN or MARINE ENGINES AND 
Auxitiarigs. By Edward M. Bragg, 
S.B. New York: D. Van Nostrand Co., 
1916. S8vo.; 183 pp.; 110 illustrations 
and folding plates. Price, $3 net. 

The author, who is Professor of Naval Archi- 
tecture and Marine Engineering at the University 
of Michigan, has given us a very capable work on 
marine engine design, dealing with the determina- 
tion of cylinder dimensions, the design of engine 
parts, engine balancing, condensers and air pumps, 
and turning and reversing engines. Although 
much of the material is of necessity drawn from 
pre-existing sources, the time and effort spent in 
the correlation of various findings are quite 
evident, and there is also much strictly original 
matter on methods of general design, the obtain- 
ing of mean bearing loads, the use of the mean 


lead in the solution of valve diagrams, and 
methods of designing condensers and turning 
engines. 


HANDBOOK oF CHEMISTRY AND Puysics. 
A Ready-Reference Pocket Book of 


Chemical and Physical Data. Cleve- 
land, Ohio: The Chemical Rubber 
12mo.;410 pp. Price, 


Company, 1916. 
$2. 


A great variety of useful information is packed 
into this handy little reference book, and it has 
already proved a most desirable accession for the 
laboratory and classroom. The tables, compiled 
from the most recent authoritative sources, cover 
general chemistry, the properties of matter, heat, 
hygrometric and barometric practice, sound, 
electricity and magnetism, light, and miscel- 
laneous subjects, with various definitions and 
formulae, problems and recipes. The aim has 
been to provide a work that shall fill a place not 


| hitherto occupied—a place between the restricted 


reference material found in the ordinary labora- 
tory manual and the exhaustive offerings of larger 
but more unwieldy volumes. 


A Critique or THE TuHEeory or Evo.v- 


TION. By Thomas Hunt Morgan. 
Princeton: Princeton University Press, 
1916. S8vo.; 207 pp.; illustrated. Price, 
$1.50 net. 


This interesting volume contains the Vanuxem 
lectures delivered at Princeton University in 
1915-16; it constitutes a summary and an appraisal 
of both old and new evidence in the case for 
evolution. The first lecture puts a new valuation 
on traditional tenets; the second deals with the 
most recent work, on heredity, since only inherited 
characters can become a part of the evolutionary 
process; the third lecture discusses the physical 
basis of heredity and the composition of the germ 
plasm stream in the light of our most recent 
knowledge; and the fourth lecture develops the 
thesis that chance variation combined with a 
property of living things to manifold themselves 
is the key note of modern evolutionary thought. 
The work is thoughtful and scholarly without the 
least manifestation of pedantry, and it brings 
before the public a series of fascinating facts and 
important conclusions. 


Tue PREVENTION oF Disease. A Popular 
Treatise. By Kenelm Winslow, B.A.S., 
M.D. Philadelphia: W. B. Saunders 
Company, 1916. 12mo.; 348 pp.; illus- 
strated. Price, $1.75 net. 

The keynote of Dr. Winslow's commendable 
effort is Cabot's dictum that “The great hope of 
modern medicine is the prevention of disease”’; 
most evidently this hope and this remedy are 
vested in the individual rather than in the 
physician, and, recognizing this fact, it is to the 
layman that the author addresses himself. The 
work is a detailed, practical guide to the avoidance 
of common diseases, in which the first three chap- 
ters are given over to healthy habits of living; 
these chapters include food, drink, and exercise. 
In that portion of the book dealing with diseases, 
the newer knowledge has been placed at the 
disposal of the reader in unmistakable language; 
the germ diseases, cancer, arterial troubles and 
premature old age, and the diseases of childhood, 
all are sensibly discussed and their prevention 
considered. Some of America's leading physicians 
contribute introductory notes to the various 
sections, and these contributions constitute a 
merited endorsement of the work. 


Tae Sranparp Cyciorepia or Horti- 
cuLTURE. By L. H. Bailey. New York: 
The Macmillan Company, 1916. 4to.; 
illustrated. Price, $6. 

The American horticulturist, whether amateur 
or professional, will find this work in six volumes a 
most able compilation, carefully describing the 
plants commonly grown in the United States and 
Canada, including both purely ornamental flowers 
and trees and the useful fruits and vegetables. 
As an example of the thorough treatment, we find 
under “raspberry "’ the derivation of the name and 
the species to which it is applied; this is followed 
by a description of the roots, canes and fruit, with 
a statement of the characteristic distinguishing the 
raspberry from the blackberry and the dewberry; 
some three hundred words are devoted to the 
origin of the horticultural varieties; the geographi- 
cal distribution of the fruit is indicated, methods 
of propagation are given, and there are sections on 
culture, training and pruning, picking and hand- 
ling, varieties, and enemies. Eleven illustrations 
show the habit of fruit-bearing, systems of train- 
ing—the hill, the solid row, and the various trellis 
systems. and the crating of the berries. The work 
carries numerous full-page illustrations, some of 
them in colors, of unusual beauty; it is already 
favorably known, and this second edition has 
provided opportunity for rewriting, enlarging and 
resetting, greatly increasing the attractiveness and 
value of the work to all horticulturists. 
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Kindly keep your queries on separate sheets of 
paper when corresponding about such matters as 
patents, subscriptions, books, etc. This will 
greatly facilitate answering your questions, as in 
many cases they have to be referred to experts, 
The full name and address should be given on 
every sheet. No attention will be paid to un- 
signed queries. Full hints to correspondents are 
printed from time to time and will be mailed on 
re quest. 


(14194) J. W. B. asks: p * metallic body 
possessing a kinetic energy of the 500,000 foot- 
pounds, needs to be brought to an immediate stop. 
Would it be possible to bring this body to a stop 
by passing it across a magnetic field? If so, what 
electro-magnetic energy (volts-amperes) would be 
needed to effect this stoppage? Or could this be 
done by electrical means? Can you refer me to 
reference works on this subject? A.—We know 
no way by which a body possessing a large kinetic 
energy can be brought to rest instantaneously, 
excepting by its striking a body with a greater 
resistance. The amount you name. 500,000 foot- 
pounds, is equal to 577.5 kilowatt-seconds, but 
an electro-magnetic field could not bring a body 
to rest instantaneously. As the body enters the 
field the resistance to its motion would be small at 
first and would increase as it came into the 
stronger parts of the field” Such a retarding force 
could not be exerted by an opposing field. That 
is, the moving body must possess an electro- 
magnetic field opposite to the field into which it 
plunges. We have no references to books upon 
this subject. 

(14195) E. R. W. asks: 1. Can you 
explain the cause of the movements of the gyro- 
scope? If there has been no explanation, can you 
tell me whether or not there is a prize offered for 
such explanation? 2. Why is it that sometimes 
in blowing the breath it feels cold and at other 
times warm? A. 1. For an explanation of the 
motion of the gyroscope we would refer you to the 
Encyclopedia Britannica, 11th edition, Article 
“Gyroscope and Gyrostat.’ which covers 20 
columns with the mathematics of the instrument, 
very closely printed, by a professor of the British 
Ordnance College at Woolwich. If that work is 
is not accessible we can supply you with Crabtree's 
Spinning Tops and Gyrosopic Action, price $2.25, 
and Cordeiro’s Gyroscope, price $1.50, which give 
simplified demonstrations, less mathematical. 
There is, so far as we know, no price for any 
further demonstration. Mathematicians consider 
the subject well covered by the work now avail- 
able. 2. If one breathes gently upon a surface 
the moisture of the breath is condensed upon the 
surface and the heat of condensation is liberated 
so that the surface is warmed. This is “ blowing 
hot."" If one breathes forcibly, blows the breath 
over a moist surface. provided the breath is not 
completely saturated with water vapor, the breath 
will take up water—that is, water will be evapor- 
ated from the surface, and the surface will be 
cooled. This is “* blowing cold.” 


(14196) A. G. C. asks: During the last 
two years large amounts of war materials, supplies, 
horses and vast armies have been gathered in 
nearly every part of the globe and concentrated 
in a small area as compared to the whole. In 
the aggregate a total weight that is unconceivable. 
Will this additional weight that is being added to 
Europe have any effect upon the course of the 
earth in its orbit. Or effect in any manner the 
earth's revolving upon its axis? If we take a ball 
and fix a weight on one spot we know that the ball 
will not continue in the same course that the same 
ball would if thrown without the fixed weight. If 
this is true of a small ball, could it be true of the 
earth? If it could be true of the earth that 
additional weight artificially added to one locality 
would have a tendency to cause the.earth to curve 
out of its ordinary orbit, how long would it be be- 
fore the earth would come to some obstruction 
that would be disastrous? A. The weight of 
war material concentrated in the war area of 
Europe is but a minute fraction of the weight of 
the whole earth. The earth weighs 6 sextillion 
tons, or 6 with 21 ciphers after it. This number 
is so inconceivable that the change of the place of 
a few billion tons produces no appreciable effect 
on the center of gravity of the earth as a whole. 
If the center of gravity of the earth were dis- 
placed sensibly the earth would gyrate, wobble, 
as it rotated on its axis daily, but there would not 
be any change in the time of its motions, since the 
earth is not rotating against any resistance in 
space external to itself, so far as astronomers have 
determined. The course of the earth in its orbit 
is wholly independent of the distribution of the 
material of the earth over its surface. It is the 
center of gravity of the earth, which describes 
what we call the orbit of the earth and if this 
should change in its place in the earth the new 
center of gravity would become the point along 
which the earth would move, of which fact we 
should be wholly unconscious. A small ball acts 
in the same manner as a planet in this respect. 
If the center of gravity is not at the center of 
form the ball will gyrate as we see it while it flies 
through the air, but the center of gravity moves in 
a curve which is the orbit or path of the ball. 
This is true unless the shape of the ball is very 
extteme, and any change in the path is due to the 
resistance of the air about the ball as in the 
curved base ball and foot balls. The earth has 
no resisting material about it and it moves freely 
in its orbit excepting for the attractions of other 
planets. Many of the topics raised by your letter 
are discussed in a masterly manner in Moulton’s 
“Introduction to Astronomy,”’ just off the press, 
which we can send for $2.20 postpaid. 
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JUST PUBLISHED 


A New, Complete Book for every Ford Owner, Dealer, Salesman 
and Repairman. 


| The Model T Ford Car 


Its Construction, Operation and Repair 


By VICTOR W. PAGE, M.E. 
Author of ‘The Modern Gasoline Automobile,”’ etc. 


300 (5x7) Pages. Over 100 S ly Made Engrav- 
waliiiaettixt 


>_< 
Price $1.22 Postpaid 


es EON This {s the MOST COMPLETE and PRACTICAL 
. instruction book ever published on the FORD CAR. 
All parts of the Ford Model T Car are described and 
fllustrated in a comprehensive manner—nothing is left for the reader to guess 
at. The construction is fully treated and OPERATING PRINCIPLES 
MADE CLEAR TO EVERYONE. Complete instructions for driving and repair- 
ing are given. Every detail is treated in a non-technical yet thorough manner. 
This book is written specially for FORD DRIVERS AND OWNERS, by 
@ recognized automobile engineering authority and an expert on the FORD, 
whe has driven and repaired Ford Cars for a number of years. He writes 
for the average man in a practical way from actual know . ALL RE- 
PAIR PROCESSES ARE ILLUSTRATED AND FULLY EXPLAINED. 


WRITTEN SO ALL CAN UNDERSTAND—NO THEORY, NO GUESSWORK 
AUTHORITATIVE—UNBIASED—INSTRUCTIVE—COMPLETE 


Contains Special goes on 














THE MODEL ‘T 


FORD CAR 
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The Ford Car. Its and their functions. The Ford Three Point Suspension 8 
_- Assembly Details—Sp Construction—The Ford od —The Ford Power Plant 1 Ee. 
2. The Engine and A How the ine wor the fuel gpnly py eqetem. ge 

ction x- 


carburetor, hys Magn = sawn 6 ark, cooling and lubrication. —Induction Coil 8 
plained— Why a M Used on na ks Dry Cell Batteries— Master Vibrator Systems 
A ET, es 
erenti ear action, s gear mt 
and Care of the Ford. The control 8 nom on lained, aalaae a the motor, or delving the car, locating 
roadsice troubles, tire renege. oil: ng. Oe winter care of car.—Ligh ting ystem— Electric 
iishting for Ford Cars—A Typical ne Ly Analyzed —Conditions that that Cause bs of the 
~; * Syaseny— Commas Bae in el Systems—A ransmission—A 
heels— What to a When Rear Brakes Do a fold. 
Systematic location of you bles a caetice—Verin in Power Plant and 
mptoms— Value of System in Overh arbon D its and 


speed ome. oy 337-5) -- on, 


eir Removal— How Repair Cracked Water Sacket— Reseati ng and Valves— Method 
of Valve Grindi ding-—Inspection of Piston Rings—Piston Ring Manipulation— Fitting Away Rings 
—Wrist Pin. Wear—lI on and Refitting of Engine Bearings—K Indica’ Loose 


Bearings— Adjusting Ma n Bearings—Scrapi Bearing to Fit -Rebabbitt. necting 
‘Timing Gears—How to Time Valves in Ford nes 
eto—Packings and Gaskets for Ford > a 
Take Down Transmission—Reli Brake Bands—Rear Axle Troubles 
Sametian Ouro of Springs—Steering Gear Repairs—Miscellaneous Chassis Parts, Etc., Etc. 


The illustrated chapter on repairing and overhauling alone is worth many times the price of this book. 


MUNN & CO., Inc. 


233 Broadway Woolworth Building New York, N. Y. 























George Eastman 


—the man who made us all 
photographers, is described by 


B. C. FORBES 
in this week’s 


Leslie's 


ema = | we 
225 Fifth Ave. New York City 




















Save Shoe Leather! 


Conserve America’s Dwindling Supply 
for Its Most Valuable Use! 


| The world faces a leather famine. 


Tremendous war demand, dimin- 
i} ished imports, and decreasing sup- 
ply of cattle have combined to 
make leather of all grades scarce 
and precious. 








Shoe manufacturers predict that 
without quick relief, 1917 leather 
shoes of good grade will retail at 
$15.00 to $20.00 a pair; already 


prices are up 50% to 100%. Sole 
leather has already sold for more than 
one dollar a pound. 


The government is supplying our Navy 
i with shoes having soles made of a leather 
substitute, and is experimenting with the 
tanning of sharks’ hides to help relieve the 
leather situation. 


How Motorists Can Help a Lot 


The largest leather consuming industry is the 
shoe business. The second largest is the auto- 
mobile business. The leather required to up- 
holster the average touring car is enough to 
make the uppers of three dozen pairs of shoes. 
The grain leather used on expensive cars makes 
the best shoe leather. Its increasing scarcity 
has necessitated large use of split leather in 
shoe making. The latter is the grade used most 
in the automobile industry. 


The motor-car buyers of America must decide 
which they will do without—leather in shoes or 
leather in automobiles. 


Du Pont Fabrikoid, Motor Quality offers the 
best solution of the problem. This remarkably 
successful substitute for leather is already used 
for automobile upholstery more than all other 
materials combined. While sot yet equal to 

Other Ways in Which grain leather it surpasses split leather for 
FABRIKOID upholstery purposes. 


> Be te ma oo Those automobile makers still using split 
F holsterin leather admit, to us, that it is inferior to Motor 
tuauitatt, Sateen Quality Fabrikoid, but hesitate to adopt it for 
and boats. fear some buyers may still think split leather 
aa Fone vee Ine (commonly advertised “genuine leather’) is 
Office and better. They will gladly adopt Motor Quality 

— aor jAmeri- Fabrikoid, and thereby greatly conserve the 


ies). dwindling supply of shoe leather, if you will help. 
making and 
When buying an automobile tell the dealer you 


F 
using suitcases, 
satchels, handbags, refer Du Pont Fabrikoid, Motor Quality up- 
m.. glove gauntiets, holstery. Many dealers in popular makes can 


sae) oye and nov. 2nd Will tell you their cars are so upholstered. 





elties. Dealers in other cars can get Fabrikoid up- 
For sock linings, holstery if buyers ask for it. 
facings and tongues 
of shoes. Write us for names of makers now using it. 
| For bathing shoes 
and slippers. 


If you manafacture any article using leather, ask ur if 
we have a grade af Fabrikoid suitabie for your work 


Du Pont Fabrikoid Co. 


Wilmington, Del. Toronto, Ont. 
World’s Largest Makers of Leather Substitutes 
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HE MAN whose work depends on 

clear thinking, knows the common 
sense of choosing a smoke that does not 
disturb. 


That is doubtless why so many sound, 
substantial men are electing Fatimas for 
their steady smoke. Because, Fatimas are 


cA Sensible Cigarette 





comfortable —comfortable while you're 
smoking them and, even more important, 
afterwards, too, even though you may 
smoke more oftén than usual. 


Your first package of Fatimas will show 
s how sensible it is to decide on a com- 
ortable cigarette. 


Liggelte Myers Tobacco Cz. 7 f 
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HEAVY GUN SHELLING THE ENEMY AT MAXIMUM RANGE—(See page 174] 
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setual photograph— Wayne Street Hill, Detroit 





Hauls Up 
The Hard Hills 


Hills, ruts, mud, sand, poor pave- 
ment—all are easy for the power- 
ful FEDERAL Trucks. They 
will go where other vehicles can- 
not— 


For, undaunted by any road or 
load conditions anywhere, Federal 
engineers have planned and built 
for the extra strain—the unusual 
load—the hard roads. 


That is why the FEDERAL 
quality has kept abreast of the 
demand for dependable haulage— 
why 62% of FEDERAL sales are 


repeat orders. 


That is why you can use the FEDERAL 
for your hardest Jobs—and be certain of 
the right result— 


7 
FEDERAL << 
Ask: for the “Blue Book of Traffic’ which shows 


FEDERALS on the Job in Your Business 


FEDERAL MOTOR TRUCK CO. 
Detroit, Michigan 





